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The purpose of this compilation is to present as thorough a summary as ; 
practicable of the available medical, entomological, and parasitological litera- 
ture on Micronesia. The approach has been primarily that of preventive medi- 4 
cine. It is not possible in this compilation to give a completely accurate ap- 
praisal of health and sanitary conditions in these islands. This is obviously 
due to a lack of adequate information and to the changing conditions due to the 


war. However, the material compiled should provide a reasonable background = 
of the available information. It is necessary to bear constantly in mind the fact , 
that the material has been drawn from many sources of varying reliability. it 


Every attempt has been made, however, to use the information as critically as 
possible. Attention should also be given to the dates borne by the various 
sources keeping in mind those conditions which are most likely to change over 
a period of years. 
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_ ‘The areas included are the Caroline (including the Palau Group), Mar- 
shall, and Marianas Islands. All of these except Guam in the Marianas have 
been under Japanese Mandate since the first World War. 


The sources of information have been primarily the reports and papers ~~ 
of the German physicians during the German period in Micronesia, papers and 
reports of Japanese physicians and entomologists, and American reports and 
papers from Guam. The Spanish reports have been consulted only insofar as 
they have been cited in the German reports. During the German period the 
physician in charge of each hospital submitted an annual report of the activities 
of his hospital or station. These reports recorded cases treated as well as the 
oceurrence of epidemics and were published in the Arbeiten aus dem kaiser- 
lichen Gesundheitsamte Medizinal-Berichte tiber die deutschen Schutzgebiete. 
Special notes and papers frequently appeared in the Archiv ftir Schiffs- un 
Tropenhygiene. Information on Guam is derived primarily from the Annual ‘ 
Reports of the Governor of Guam and papers in the U.S. Naval Medical Bul- 
letin, as well as from other American publications. Material from Japanese 
sources has come from the annual reports to the League of Nations on the Man- 
dated Islands, various official government publications such as the South Sea 
Islands Handbook, reports of scientific expeditions, and papers in a consider- 
able number of professional medical and entomological publications. 


Certain other publications and compilations have been made previously. 
Mumford and Mohr (1943) have published two very similar accounts on the 
diseases of the Japanese Mandated Islands and Guam. The Medical Intelligence 
Branch, Division of Preventive Medicine, Office of the Surgeon General, U.S. 
Army, has prepared restricted multigraphed reports separately on Guam, the 
Carolines, the Marshalls, and the Palaus. The Civil Affairs Handbook, Admini- 
strative Organization and Personnel of the Japanese Mandated Islands (OPNAV 
5OE-4 (Restricted)) contains information on the organization of the hospitals and 
medical services. Military Government Handbook, Marshall Islands, (OPNAV 
50E-1) contains a large compilation of general information on the Marshalls; 
there is a brief section on medicine and sanitation. Similar compilations are 
being prepared for the Eastern Carolines, Western Carolines, and the Marianas. 
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Many individuals have contributed materially to the compilation of 
this report. Dr. Alan Stone, Division of Insect Identification, Bureau of Ento- 
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quitoes. Dr. Maurice T. James, also of the Division of Insect Identification, 
Supplied notes on the muscoid flies of medical importance. Dr. E. A. Chapin, 
Curator of Insects, U. S. National Museum, arranged for laboratory space 
and other facilities. Dr. H. Elishewitz has supplied information on ticks. The 
section on poisonous fish was prepared from notes supplied by Dr. Leonard 
Schultze, Curator of Fishes, U.S. National Museum. The material on mammals 
of medical importance was prepared by Lt.(jg) D. H. Johnson, H-VG), USNR. 
Captain Paul W. Wilson (MC) USN; Captain T. J. Carter (MC) USN; Captain 
E.G. Hakansson (MC) USN; and Lt. James W. Haviland (MC) USNR; have 
read the manuscript and have given valuable suggestions and criticisms. Lt. 
Comdr. D. F. Smiley (MC) USNR has assisted in the planning and compilation 
and also has critically examined the entire manuscript. Without the interest 
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_ Admiral Luther Sheldon, Jr. (MC) USN, the preparation of this treatise would 
not have been possible. 
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COMPILATION ON THE DISEASES OF NAVAL IMPORTANCE 
IN MICRONESIA 


INTRODUCTION 


Micronesia is a sprawling archipelago of more than 1,400 minute vol- 
canic and coral islands, coral reefs, and atolls scattered over a tremendous 
expanse of water from 130° East Longitude to 175° East and from the equator 
to 22° North Latitude. 


The islands lie in three major groups: the Marshalls, Carolines (includ- 
ing the Palau Group) and Marianas (table 1). 


TABLE 1 
MICRONESIA 
Number of Islands Area in Sq. Miles 
Marshall Islands 60 ta 
Caroline Islands (in- 
cluding Palaus) 549 509 
Marianas Islands (in- 
cluding Guam +5 2s 
Total 624 1035 


According to the estimates of the Japanese South Sea Islands Bureau 
132 of these islands (including Guam) are inhabited (table 2). 


TABLE 2 
PRINCIPAL ISLANDS OF 

MICRONESIA 
Island Group Area in Sq. Miles 
Saipan Marianas 71.4 
Tinian sig 31.8 
Rota ag 48.3 
Guam zi 206 
Yap 3 West Carolines BaD. 
Palau proper (Babelthuap) mf 142.8 
Angaur se Lee 
Spring Island East Carolines 8.5 
Summer Island - 3.0 
Wednesday Island ep 8.9 
Ponape ~ 144.8 
Kusaie 7 44.8 
Jaluit fe Ded 
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The islands are situated in the tropical zone but because of their minute 
size and the constant winds enjoy a relatively milder climate than other areas 
at these latitudes. Temperature is fairly uniform with the annual mean vary- 
ing between 79° and 82° F. in the various parts of the Archipelago. The ther- 
mometer rarely rises above 86° F. and seldom falls below 68° F. Daily fluc- 
tuations rarely exceed 10° F. Although there is considerable variation from 
island to island, it is generally true that the northeasterly trade winds prevail 
between November and the following April, while between May and October the 
wind is predominately the southwest monsoon. However, in the Marshalls the 
winds during the latter period are generally east and southeast. 


Micronesia lies in the area of the origin of the typhoons which frequently 
visit eastern Asia. Generally, the low pressure areas are poorly developed 
while still in Micronesia, although sometimes the storms reach intensities suffi- 
cient to cause severe damage both at sea and in the islands. 


The normal annual rainfall is 60 to 135 inches. Generally, July-September 
can be considered as the wet season and January-March as the dry. However, 
there is great variation from island to island and from year to year. Rain gener- 
ally comes in the form of squalls of short duration. As a rule, about one half of 
the daylight hours are cloudy. The mean relative humidity varies from 82 per- 
cent in the Marshalls to 87 percent in Yap. 


Because of the importance of climatologic factors in the occurrence of 
diseases and disease vectors, a compilation of meteorologic data is given in Ap- 
pendix A. 


The population of Micronesia (excluding Guam) at the outbreak of the war 
was composed principally of Japanese and natives. Chinese and whites consti- 
tuted a definite minority. The population of Guam is about 22,000 largely natives. 
Since 1925 there has been a rapid increase in the Japanese population in the Man- 
dated Islands (table 3). The population data for individual islands since 1920 are 
given in Appendix B. 


TABLE 3 


POPULATION OF THE JAPANESE MANDATED IS- 
LANDS IN 1934 ACCORDING TO eat an atccnrige 


District 


Saipan 
Yap 
Palau 
Truk 
Ponape 
Jaluit 


Total 


District 


Saipan 
Yap 
Palau 
Truk 
Ponape 
Jaluit 


Total 


TIVE DISTRICTS* 


Natives 


4,297 
5,968 
6,230 
15,129 
8,953 
9,963 


00,040 


Male _ 


25,379 
3,173 
7,727 
8,944 
6,416 
5,483 


of,122 


Japanese 


39,731 
368 
6,558 
1,980 
2,484 
485 


51,606 


Female 


45,116 


Foreigners ' 


92 


Total 


44,043 

6,347 
12,798 
17,133 
11,467 
10,450 


102,238 


*Population of Guam in 1934 was 20,391. 


Total 


44,043 

6,347 
12,798 
17,133 
11,487 
10,450 


102,238 


MEDICAL SERVICES AND SANITATION 


The Japanese government has maintained hospitals at Palau, Angaur, Yap, 
Saipan, Truk, Jaluit and Ponape. The Ponape hospital has a branch at Kusaie. 
Each hospital is in charge of a surgeon and the entire system is supervised by 
the head of the Palau hospital. In 1941 there were 24 physicians serving in the 
government hospital system. In addition, private firms maintained hospitals and 
medical service for their personnel. No detailed information is available con- 
cerning these activities. Government health activities are augmented by school 
physicians and by itinerant physicians who visit outlying islands. An idea of 
the extent of the activity of the government hospitals can be obtained from the 
data in the cases treated (but not necessarily hospitalized) by them as describ- 
ed in the South Sea Islands Handbook (1932) (table 4). 


TABLE 4 
TOTAL CASES TREATED AT THE SOUTH SEA ISLANDS 


HOSPITALS OF THE — GOVERNMENT 
IN 


Outpatients 


Hospital Cases Treatments Inpatients 
Saipan 10,876 129,220 260 
Yap 3,483 22,425 --- 
Palau Sic 42,374 139 
Angaur 1,587 12,663” 124 
Truk 7,948 — 39,154 64 
Ponape 3,205 37,531 68 
Kusaie 1,034 7,108 --- 
ait. =. 2,224 47,767 9 
Total 35,928 337,962 664 


It is assumed that the medical activities were increased further since 1931. 
This is substantiated by the reports of the Japanese Government to the League 
of Nations (1937) in which the total number of cases treated is given (table 5). 
Details on the individual districts were not reviewed. 


TABLE 5 


TOTAL NUMBER OF CASES TREATED BY THE GOVERN- 
MENT HOSPITALS IN THE JAPANESE MANDATED 
| ISLANDS 


Year Cases 


1933 37,559 
1934 36,554 
1935 42,065 
1936 4'7, 886 
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In general, sanitation is quite primitive although the Japanese have ap- 
parently made some progress in persuading the natives to use latrines and to 
employ better methods of garbage disposal. There has also been progress in 
the improvement of water supplies. On many of the islands (especially in the 
Marshalls) the only source of drinking water is rainwater. The Japanese have 
apparently had some success in bettering the sanitation of the collecting cis- 
terns. In the Carolines and Marianas the larger islands have springs and wells 
as sources of water. These should not be used until properly inspected and ex- 
amined. Appendix C contains the tables compiled by Arai (1928) from an inspec- 
tion of all the water supply sources in the Mandated Islands. These tables indi- 
cate where water supplies exist although it is not advisable to rely on the con- 
clusions about the potability of the various supplies. Further information on 
water supply is given in ONI Monographs, numbers 29, 30 and 31. 


Soil pollution is still common and there is always the danger of infection 
with Ascaris or hookworm. 


Swimming should be allowed cautiously because of the contamination of 
fresh water and because of venomous fish, corals, and jellyfish in sea water. 


Milk supplies have always been limited although there are cattle on some 
of the larger islands. Dairying has never been conducted on a commercial scale 
and hence there has been no government inspection or regulation. All milk must 
be regarded as unsafe until proven otherwise. Regulations of the Japanese Gov- 
ernment in the Mandated Islands on the sale of meat required that all animals 
be slaughtered in government abatoirs or by government butchers and that all 
handlers have a health certificate. There were also regulations governing the 
handling of fruit and vegetables. Meats, fruits, and vegetables, especially those 
handled by natives must also be regarded as unsafe unless properly inspected. 
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ARTHROPOD-BORNE DISEASES 


Although the Micronesian Islands lie within the tropics they are unusual 
in that arthropod-borne diseases do not assume the importance which they ordi- 
narily have elsewhere in the tropics. The only diseases of this group known 
definitely to occur in Micronesia are dengue and filariasis. Autochthonous 
malaria does not occur but there is a possibility that it could be established. 
There are no reliable records of cases of any of the rickettsioses. From a > 
medical standpoint arthropods may well prove to be of more importance as 
pests than as vectors of disease. 
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Malaria 


Malaria has apparently never been an autochthonous disease of Micro- 
nesia, a fact to be associated with the absence of anopheline mosquitoes. The — 
two references in the literature to the occurrence of Anopheles, Satterlee (1928) 
and Pacific Islands Pilot (in 1928 but not 1938), are not based on actual collections 
and are probably erroneous. 


Although numerous cases of malaria have been treated in Micronesia, es- 
pecially during the German period, it is usually indicated that the disease was con: 
tracted elsewhere, frequently in Melanesia. For example Girschner (1900, 1910, 
1911, 1913) on Ponape treated 18 cases in 1899, 12 in 1908-1909, 38 in 1909-191Q 
and 68 in 1910-1911. Born (1911) recorded 4 cases from Jaluit in 1909-1910. 
There are numerous such records in the Japanese and German reports. Japan- 
ese Government hospitals reported (1926-38) treating a few cases of malaria 
each year from 1924 to 1929 following which no records were released. Koch 
(1900) reported that malaria is not a disease of Ponape because he was unable 
to find enlarged spleens or parasites in the blood of the native children. Subse- 
quent reports in the German literature are in agreement. The Japanese reports 
to the League of Nations as well as the South Sea Islands Handbook (1932) con- 
stantly emphasize that because of the absence of Anopheles there is no natural 
ae in Micronesia. The few cases treated in Guam definitely have been im- 
ported. 


The establishment of malaria in Micronesia is dependent, among other 
factors, on the successful introduction of Anopheles. This possibility is dis- 
cussed by Mumford (1942) who pointed out that the larvae of Anopheles punctu- 
latus moluccensis are adaptable to a large variety of conditions. Experience 
during this war has already shown that these larvae will thrive in 50 to 60 per- 
cent sea water or more. Actually the answer to the question of the possible 
successful establishment of anopheline mosquitoes in Micronesia is conjectural 
at this time. Although there are apparently suitable breeding habitats on such 
islands as Guam, Saipan, Yap, Ponape, and others, unforeseen climatic or eco- 
logic factors may prevent their survival. However, it is always imperative to 
be cognizant of the fact that anophelines can be accidentally but successfully trans- 
ported over vast expanse of waters and become established in new areas. The 
introduction of Anopheles gambiae Giles in Brazil (1943) is certainly adequate 
demonstration of this. The minimum distance between Africa and Brazil is 
slightly more than 1,600 miles. This was the span involved in the introduction 
of A. gambiae, Compare with this distances of 600 to 1,000 miles separating A. 
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punctulatus moluccensis (Swellengrebel and Swellengrebel de Graaf) of New 
Guinea and the Bismarck Archipelago from much of the Caroline Group, the 
distances of 1,700 miles separating A. hyrcanus sinensis Wiedemann of Japan - 
and Formosa from the Marianas and the £00 miles between A. minimus flavi- 
rostris Ludlow of the Philippines and the Palau Group. A more remote pos- 
sibility is A. sundaicus Rodenwaldt of the Malay Archipelago. 


Interrogated nonprofessional Japanese prisoners of war who had been 
in the Marshalls (1943-1944) insisted that malaria was being contracted in the 
Marshalls on Kwajalein and Mili Islands. Naturally recurrences or suppressed 
initial attacks following the termination of suppressive quininization on leaving 
malarious regions may account for these statements. Nevertheless occupation 
personnel throughout Micronesia must be prepared to take immediate action 
against anopheline mosquitoes should they have been introduced during the period 
of the Japanese occupation. Appropriate measures should also be planned to pre- 
vent such introduction by our personnel and craft. 


Filariasis 


Filariasis, caused by Wuchereria bancrofti, apparently has a general 
distribution throughout the Micronesian Islands although its actual incidence 
is probably very low. Matsumoto (1935) does not regard it as an important 
disease of the Mandated Islands. The South Sea Islands Handbook (1926-1938) 
published by the Japanese Government does not even mention filariasis among 
the diseases of the Mandated Islands and the reports of the Japanese Government « 
to the League of Nations do no more than to record a few scattered cases. Esaki 
(1939) suggests that filariasis has been introduced from the Loochoo Islands but 
goes further to say that no cases have been reported from Micronesia. This 
does not agree with the official reports from the Japanese hospitals nor with 
German and American reports. In 1913 von Prowazek (1913) in an extensive | 
discussion of the diseases of the Marianas Islands did not mention filariasis ex- 
cept to state that it is common among the immigrants from Samoa. Because of 
the numerous migrations of the natives it is difficult or impossible to ascertain 
which cases are actually autochthonous and which are imported. Particularly 
important in this respect are the constant immigrations from Samoa and Loochoo.* 
In the Samoan area Dickson** reported a microfilaria index of 13.60 percent 
among the native adults of Tutuila and Belding*** (source not disclosed) cites 
a 27 percent index among the adult natives of Fiji. Kackley**** reported a micro- 


_ 


*Although it is not suggested in the literature, it seems logical that some cases 
may have been introduced from New Guinea where filariasis is endemic. 
**Preliminary Report on the Prevalence of Filariasis in the Defense Force, 
Samoan Group. James G. Dickson, Robert W. Huntington, Jr., and Samuel EFichold. 
April 2, 1943. Headquarters, Defense Force, Samoan Group, unpublished. — 
***Textbooks of Clinical Parasitology, David L. Belding. D. Appleton Century 
o.,. Pete. 9°S60: 

****Sanitary Survey of Funafuti Atoll, January 20, 1943. 
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-filaria index of 10 percent among adult natives of Funafuti in the Gilberts. 
Indices as high as 60 percent have been reported elsewhere in the Gilberts. 
Ohama (1939,1941) and Yosino and Nakasoto (1941) have reported indices of 

6 to 29 percent in the Loochoo Islands. Crow (1910) was of the opinion that 

the filariasis observed by him on Guam was contracted there although he 
thought it had been introduced previously (about 1870) from the Carolines by 
imported laborers. Salecker (1915) also found filariasis among the immigrants 
from Samoa who came to Saipan in 1910. On the other hand no microfilaria were 
found in the blood of Japanese prisoners taken in the Gilbert Islands. These men 
had previously been in the Marshalls. However, this can scarcely be regarded 
as negative evidence because of the relatively short time which they had spent 
in Micronesia and because of the long period which elapses between the time of 
infection and the appearance of the microfilariae in the blood. 


The first definite record of filariasis in Micronesia appears to be that 
of Born (1908) who, in his report of 1906-1907, states that he found it on Yap, 
Palau, and Woleai in the West Caroline Islands. Previously cases of elephan- 
tiasis were reported by Born (1904) from Yap; Girschner (1904) from Nukuoro 
Island near Ponape, East Carolines; and Kramer (1908) from Truk where it was 
noted not to be widespread. Other reports of cases of elephantiasis during the 
German period in Micronesia have been recorded by Girschner (1907,1910) from 
Ponape; by Schnee (1911) from Saipan, Marianas Islands; Buse (1910-1911) from 
Yap; Mayer (1911-1912) from Ponape; Muller (1917) from Yap; and Kramer 
(1937) from the Lamotrek Group, East Caroline Islands (records of 1908 to 1910). 
Although it is not possible to know with certainty it is not unlikely that the major- 
ity of these cases of elephantiasis are due to filariasis. Crow (1910) who con- 
ducted a filariasis survey in Guam in 1910 found microfilaria only in the natives 
of Inarajan. The microfilaria index was about 10 percent. Kindleberger (1912) 
speaks of twelve cases of filariasis ‘‘up to this time’’ (1911)0n Guam. Since 
1911 the literature and reports from Guam contain no records of filariasis or 
elephantiasis. Born (1911-1915) stated that filariasis was found on Jaluit, Majuro, 
Arno, and Mili (Marshall Islands) but that it was not found on Ebon Atoll. Buse 
(1915) recorded the treatment of 6 cases from Angaur in the Palau Group. The 
Japanese reports (1926-1938) list the following number of cases of ‘‘filariasis 
and elephantiasis”’ treated in the Mandated Group; 10 in 1924, 8 in 1925 Gaipan, 
Angaur, Truk, Ponape, Jaluit), 9 in 1926 (Saipan, Truk, Ponape, Jaluit), 10 in 
1927, 11 in 1928, 6 in 1929. In 1929 reports on filariasis were discontinued. 


Whether the filariasis of Micronesia is nocturnal or nonperiodic is ‘con- 
jectural. In view of suggestions of Esaki (1939,1940) von Prowazek (1913), Crow 
(1910) and others concerning its introduction it is likely that both occur. That 
introduced from the Loochoo Archipelago would be the nocturnal type borne by 
Culex quinquefasciatus Say whereas that introduced from Samoa would be the 
nonperiodic type borne by Aédes scutellaris pseudoscutellaris (Theobald), a 
diurnal species. Attention should be drawn to the fact that nocturnal filariasis 
has been reported in the Gilbert Islands which may indicate a wide distribution 
of this type in Micronesia. 


Culex quinquefasciatus is a common mosquito throughout Micronesia. 
Swezey (1942) records Aédes scutellaris pseudoscutellaris from Guam and states 
that in 1937 A. Cruz ‘‘reared quite a lot of them from larvae in coconut hulls at 
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Mogfog, Nov. 10.’? Apparently it is common on Guam since it constitutes a large 
part of the Guam Culicidae collection in the U. 8S. National Museum. Curiously, 

Esaki (1939) and Sogen (1941) in the detailed discussions based on extensive col- 
lections of the mosquitoes in the Mandated Islands do not mention Aédes s. pseu- 


doscutellaris. Instead they speak of Aédes albopictus as very numerous through- 


out Micronesia. This species, however, has never been recorded from Guam. 
Considering also the fact that Esaki (1939) was not certain of his identification 

of ‘‘albopictus’’ and that albopictus and scutellaris are similar biologically and. 
morphologically, it seems likely that the “‘albopictus’’ of Esaki and Sogen is 
actually scutellaris pseudoscutellaris. The Japanese use of albopictus could well 
spring from the confusion in nomenclature in the English and Dutch literature 
over the use of albopictus, variegatus, and scutellaris although this nomenclature 
has been clarified by Bonne-Wepster and Brug (1937). 


Aédes scutellaris pseudoscutellaris, the vector of nonperiodic filariasis, 
is primarily if not exclusively a daytime biter. However, attention should be 
given to the fact that it does not bite in open sunlight but rather in the shade. It 
is domestic in its habits although it has been found on uninhabited islands. Also 
it has been observed to bite other mammals and may possibly attack birds also. 
According to Bonne-Wepster (1932) it can serve as a vector of nocturnal filariasis. 
but rarely does so because of its diurnal biting habits. Larvae can be found in 
any type of accumulations of fresh water such as bottles, coconut shells, tin 
cans, tree holes, fallen leaves, etc. Buxton (1927) stated that they are not 
found in coconut shells with rotting pulp. The larvae can survive in very minute 
quantities of water. It is said that in coconut shells only moistness is necessary. 
Bonne-Wepster (1932) states that heavily infected cases of filariasis are not im- 
portant epidemiologically because large numbers of larvae kill the mosquitoes. © 
Esaki (1939) states that Aedes, presumabiy aegypti and pseudoscutellaris, are 
very abundant on Jaluit in the Marshall Islands. 


Culex quinquefasciatus also employs a large variety of breeding places. 
Larvae can be found in domestic collections of water, drains, flooded latrines, 
overflow water from kitchens, ground pools, ditches, shallow wells, and more 
rarely in tree holes and bamboo. 


The universal rule for this species is that breeding places be in the 
immediate vicinity of human habitations. In general stagnating water seems to 
be preferred although not a necessity. This species has apparently a definite 
preference for human blood. Although it bites during twilight, it is more apt to 
bite at night. Adults are never found at any great distance from human habi- 
tations. This species was noted by Esaki (1939) to be numerous during the 
evenings on Kusaie, Ponape, Woleai, Palau, and Saipan and that mosquito nets 


are a necessity throughout the entire year. 


Dengue 


Dengue is the most important insect-borne disease in Micronesia. 
According to the South Sea Islands Handbook (1932), it ‘‘breaks out periodi-’ 
cally and spreads rapidly to almost all of the islands.’’ The reports of the 
Japanese government to the League of Nations in 1930 describe dengue as 
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occasionally epidemic and always endemic. As in other areas it is primarily 

a disease of newcomers and hence is of military importance. The suggestion 

of Esaki (1939) that dengue is of recent introduction from the Loochoo Islands 
appears to be questionable in view of the earlier German reports on the prevalence 
of the disease. 


Many of the early German reports do not mention dengue although it 
appears probable that cases of dengue were diagnosed and recorded among other 
diseases such as grippe. Sunder (1903) reported dengue as a ‘‘new disease’’ on 
Yap. The natives of Yap, however, were not affected, the disease being confined 
to the natives of Palau, Woleai (south of Yap), and Sonsorol (south of Yap). Dengue > 
_ was reported from Jaluit in the Marshall Islands in 1906-7 by Liesegang (1908) 
and in Majuro, also in the Marshalls in 1912 by Braunert (1913). Buse (1915) in 
his report on health conditions in Yap for 1911-1912 describes a dengue epidemic 
among Europeans of recent arrival. The disease, according to this account, was 
probably introduced from the Philippines although it is stated that dengue-like 
fevers occur among the natives of Yap. Kindleberger (1912) described an epi- 
demic of dengue in Guam in 1911 which was probably introduced from the Philip- 
pines. EFighty-three enlisted men and 28 natives were admitted to the hospital. 

The disease has been reported sporadically from Guam since that time. 


: The best source of information on dengue in Micronesia is the paper 

of Sogen (1941). According to this author the government hospitals treated 2,844 
cases of dengue (2,388 Japanese and 456 natives) in the 13 years, 1927-1939. Be- 
cause of the light course of the disease among the natives it is to be assumed 
that many native cases did not come to the attention of the medical authorities. 
The statistics compiled by Sogen (1941) are given in table 6. These statistics 
although apparently based on government hospital reports must contain addi- 
tional cases since they do not agree with the total of 2,844 cited above. The 
Japanese Government reported to the League of Nations an epidemic on Palau 
Saipan, and Angaur in 1927 with ‘‘more than 950 cases’’ and ‘‘more than 2,000 
cases”? in 1928 on Truk, Ponape, and Jaluit as a result of the expansion of the 
1927 epidemic. The 1927-1928 epidemic is also discussed by Matsumoto (1935). 
Earlier Japanese reports speak of epidemics in 1918 and 1920. Mashita and 
Homma (1923) found dengue to be a common disease on Truk in 1921. The 
annual reports of the governor of Guam show that this island also had epidemics 
in 1932 (104 cases hospitalized) and 1937 (40 cases hospitalized). 


There appears to be a definite tendency towards the appearance of 
dengue epidemics in the five months from July to November. Sixty-six percent 
of the cases reported from the Japanese government hospitals have occurred during 
these months. Sogen has given a composite monthly occurrence of dengue in the 
islands for the period, 1927-1931 (table 7). Whether or not this distribution holds 
in the majority of years is of course conjectural. According to Sogen there is 
a tendency for dengue epidemics to follow periods of high rainfall. This may 
be correlated with the population of Aédes aegypti which would naturally increase 
following a period of abundant rainfall. 


As is the rule elsewhere the death rate in dengue in Micronesia is 
low. A single death was recorded in 700 cases treated since 1929, whereas in 
the Loochoo Islands where dengue is very prevalent, there was a death rate of 


DENGUE IN THE JAPANESE MAN- 


TABLE 6 


DATED ISLANDS, 


1927 - 1939 


(According to the statistics of Sogen, 
apparently based on government hos- 
pital records.) 


1927 1928 1929 


Baan oO ee OF 12 a8 
N ae ee SB 

Yer oy pegs 

eink J i 11 wa 24 

ee es 

Truk _ 

Ponape J ig 4 4 

Jaluit EE ee is 

Total 7741 533¢ 418 16 116 


J= Japanese cases 
N= Native cases 
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16 
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134 69 
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1 1 
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30 1 
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rE 

1 
229 224 
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12 
73 eee 
10 16 
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1 

22 38 
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1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 
20 


23 


62 


1 


je: 
3 


37 
1 


116 288 444 248 


Total 


613 
29 


248 
182 


1,134 
116 


123 
213 


182 
150 


498 
7 oe 


164 
36 


3,709 


lThis epidemic was reported to the League of Nations as involving more than 950 cases. 


Reported to the League of Nations as an expansion of the epidemic of 1927 and involv- 
ing more than 2,000 cases on these islands. 


3104 cases reported from Guam. 


440 cases reported from Guam. 


* Large epidemic reported. 
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TABLE 7 


COMPOSITE MONTHLY OCCURRENCE 
OF DENGUE IN THE JAPANESE MAN- 
DATED ISLANDS, 1927-1931 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Saipan fee es eo kee, eo... ao. le be 5 BE) 8 3 


Yap Oi. Guede <tr 2 1 ‘ 
Palau 5 1 15 115 2111 sae 49 2eo yo eo 
Angaur Bo ei ee 8 2 5 
Truk ae he FO ae bs 6 3: 

Ponape cee dea 2 6 olga © | a + ESD &: 
Jaluit ples Oe. Eh 1 
Total gs 5 Ob ea OS AR LSS - 263. 202-220; slo: Jee. oo 


Percent Oe ea eo ot Ss 66 PITS Tee ars 10s Ss 8 


1.34 percent in 35,129 cases in 1931. About 75 percent of the cases which the Japar 
ese have recorded from Micronesia were between the ages of 15 and 40 and about 
two-thirds were males. The majority were first infections; reinfections are rare. 
About 67 percent were contracted within six months after arrival in Micronesia. 


Sogen assumes that the vectors are Aédes aegypti and albopictus. How 
ever, it is very likely that only the former is involved since the ‘‘albopictus”’ of 
Sogen’s data is more than likely Aédes scutellaris pseudoscutellaris. If true albo- 
pictus does occur, it most certainly is rare since it has never been taken from Gu: 
where several extensive collections of mosquitoes have been made. 


Aédes aegypti is an ubiquitous domestic mosquito which is never found 
far from dwellings. It is diurnal in its feeding habits. It breeds preferably in arti- 
ficial pools of rainwater although there are records of breeding in brackish water. 
Larvae are found in rainwater barrels, tanks, cisterns, coconut shells, tin cans, 
plant leaves, etc. The period of development from egg to imago is 9 1/2 to 18 days. 


Aédes aegypti is a common mosquito throughout Micronesia. Accord- 
ing to Sogen’s data about 30 percent of the adults taken on Saipan, Yap and Ponape a 
of this species. Apparently it is less common on Palau Islands although the obser- 
vations are fragmentary. According to Esaki (1939), ‘‘the daytime attacks of the 
two above mentioned species (aegypti and scutellaris) are the worst nuisance in 
these South Sea Islands.’’ They are especially numerous on Jaluit in the Marshall 
Islands. Control of aegypti in Micronesia is difficult because of the incessant rain- 
fall which provides a constant abundance of breeding places. 


Rickettsioses 


There are no authentic records of any cases of rickettsioses of any 
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type in Micronesia. In 1912 Wendland in Hebertshoehe, New Britain, described 
three cases of typhus (Fleckfieber) from the Planet and the Cormoran, two 
German warships, which had sailed from Ponape in the Fast Caroline Islands. 

Four milder cases were not hospitalized. Wendland states that the disease was 
doubtless contracted at Ponape and that an investigation should be made to deter- 
mine whether or not the disease occurred there. Prior to this time no cases of 
typhus were recorded and the German and Japanese reports subsequent to this 
time likewise contain no records of typhus in Ponape. In consideration of the Ger- 
man nomenclature during the period of German occupation of the Micronesian Is- 
lands there can be little doubt that all references except that of Wendland (1912) 
are to typhoid fever (Typhus, Typhus abdominalis or Unterleibstyphus) rather 

than to typhus (Fleckfieber). It seems very likely that the few cases of typhus 
reportedly recorded by the Japanese are actually typhoid fever, the German termi- 
nology being employed in the reports printed in English. This is frequent in 
Japanese reports and papers printed in English. 


A ‘‘Marshall-typhus’”’ has been attributed to Kwajalein Atoll, Marshall 
Islands, in various compilations in this country. No confirmation of such a disease 
can be found in either the Japanese or German literature on the Marshall Islands 
and the origin of the report is not apparent. It is said to be characterized by a 
high fever of a month’s duration and a high fatality rate. 


Although there are no authentic reports of typhus in Micronesia it appears 
Wise to consider its possible occurrence or introduction. Since typhus occurs in 
Hawaii, the Philippine Islands, China, Japan, and New Guinea, its introduction dur- 
ing the movements of personnel in, wartime is a possibility. Schnee (1904) in 
Jaluit and Fullaway (1912) in Guam, reported head lice (Pediculus humanus capitis 
de Geer) among the natives although body lice (Pediculus humanus corporis de 
Geer) have never been recorded from Micronesia. There is also in wartime the 
possibility of the introduction of body lice, the vectors of epidemic typhus. It 
appears, however, that they will not, in general, infest the natives. Rats which 
serve as reservoirs of endemic typhus are found throughout Micronesia. Rattus 
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vorous are COMmmon On many or all of the islands. Rattus norvegicus ee only 
around the ports. Information on the occurrence of fleas is meager. According to 
Esaki (1939) Pulex irritans L. is extremely rare in the Japanese residences in 
Micronesia. Safford (1905) feels that the ‘‘absence of fleas’? in Guam is due to 
the humid climate. Thompson’s catalogue (1938) does not list Pulex from Micro- 
nesia. There is no information on Xenopsylla cheopis Rothschild, the common 
-rat-to-man vector of endemic typhus, or on other species of rat fleas. 


| Matsumoto (1935) states that tsutsugamushi (scrub typhus) does not oc- 
cur in Micronesia, a statement substantiated by the German and Japanese reports 
from the Mandated Islands and the American reports from Guam. Matsunaga 
(1927), Iseki 0933), and Esaki (1940) describe a species of Trombicula whose 
larvae causes a troublesome ‘‘red-bug’’ itch in Western Micronesia. Its known 
range, according to Esaki, extends from the Moatrok Islands on the east, west- 
ward to and including the Palau Islands. Although the larvae of Trombicula 
akamushi, deliensis and perhaps others are known elsewhere as vectors of 

scrub typhus Esaki states that the trombiculid larvae of Micronesia is not; how- 
ever, his evidence is obscure. 


Other Arthropod-borne Diseases 


Buse and Mayer (1911) recorded three fatal cases of plague in 1910 
from Yap in the West Caroline Islands. No further cases have been recorded 
in the literature. The South Sea Islands Handbook (1932) of the Japanese Govern- 
ment states that plague does not occur in Micronesia. Whether or not plague 
can be reintroduced is dependent to a large extent on the same conditions as 
those which govern to the possible reintroduction of typhus. 


Von Prowazek (1913) and other German physicians referred frequent- 
ly to Saipan influenza or missilepik. Von Prowazek described it as similar and 
possibly identical with pappataci fever and predicted that Flebotomus would ul- 
timately be discovered. Extensive entomological collections in these islands 
have failed to detect the presence of any species in this genus and it appears ex- 
tremely unlikely that missilepik is pappataci fever. 


A single case of yellow fever has been reported from Micronesia inthe 
Japanese reports to the League of Nations for 1930. Whether or not this case is 
authentic cannot be ascertained. Some Japanese physicians have used ‘‘yellow 
fever’? as a name for infectious jaundice. Since Aédes aegypti is very numerous, 
it is necessary to regard yellow fever as a disease which could be introduced and 
become widespread. 


Tularemia, relapsing fever, leishmaniasis, and tick-borne encephalitis 
have not been reported and are assumed not to occur. With the exception of re- 
lapsing fever it appears that the vectors of these diseases are lacking. The si- 
tuation in regard to the vectors of relapsing fever is the same as that of epidemic 
typhus. . 


Arthropods as pests are discussed elsewhere. 
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| ENTERIC DISEASES 


Enteric diseases including intestinal helminthiases are an important 
cause of morbidity ranking in importance lower only than respiratory diseases, 
tuberculosis, and venereal diseases. This can be regarded as a general reflec- 
tion of unhygienic water supplies, primitive sewage disposal, contaminated soil, 
| and the generally low plane of personal hygiene. The | eee reports to the 
League of Nations (1926-1927) and the South Sea Islands Handbook (1932) em- 
-phasize that amebic dysentery, typhoid and paratyphoid fever are among the 
important contagious diseases. In general 10 to 15 percent of the cases hos- 
pitalized or treated at dispensaries were enteric diseases. Reports from the 
hospitals during the Ge rman period as well as the reports from Guam are in 
essential agreement although they contain no information on paratyphoid fever. 
Enteric diseases must be regarded as among the most important hazards to 
occupation personnel. | . 


\ 


Typhoid Fever. 


According to Schnee (1907) typhoid fever was first recorded on 

Jaluit in the Marshalls in 1892. It was also reported from the Marshalls by 

Schnee (1904) in 1902-1903. The first report of typhoid fever in the Marianas 
was that of Leach (1900) who reported 18 cases in 1899 from Guam. A small 
epidemic was reported by Leys (1905) in 1904. Mashita and Homma (1923) re- 
ported 11 cases of ‘‘typhoid-like’’ fever from Saipan in 1919. These may have 

been paratyphoid. In general there are very few references to typhoid fever in 

Micronesia prior to 1920. Since that time small epidemics have been reported 
from Guam in 19238, 1925, 1926, 1987, 1938. The Statistical Yearbook of the 
Japanese Empire (1932) records statistics on the cases of typhoid fever treated 

in the Government hospitals for the Mandated Islands as a whole (table 7). 


The available Japanese reports contain few references to specific 
localities. Among them however are 23 cases on Saipan (1931), 15 cases with 
four deaths in Truk district (1929, 1930) and scattered cases reported by the 
Palau, Ponape, Truk, and Jaluit Districts. It had previously been reported from 
Truk, Ponape, and Saipan by Mashita and Homma (1923). Two cases from Saipan 
and one from Yap were recorded in 1937. The logical conclusion appears to be 
that typhoid should be regarded as widespread but of relatively low incidence. 


Paratyphoid Fever 


There are no records of paratyphoid fever from the German period 
and the Annual Reports of the Governor of Guam contain only records of six 
cases of paratyphoid fever in 1924 and one case of paratyphoid B in 1932. 
However, the Japanese reports list considerable numbers of cases (table 8) 
scattered throughout the archipelago. The 11 cases of ‘‘typhoid fever-like’’ 


disease recorded by Mashita and Homma (1923) on Saipan in 1921 may have 
been paratyphoid. Three cases were reported from the Saipan District in 1937. 


| There is no information on the types involved or on any of the other 
salmonelloses. 
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TABLE 7 


TYPHOID FEVER IN THE JAPANESE MANDATED 
ISLANDS 


(Cases recorded by Government Hospitals) 


Year Cases Deaths 
1922 30 9 
1923 1 3 
1924 10 a 
1925 4 1 
1926 10 Pe 
1927 15 4 
1928 6 1 

5 1929 40 3 
1930 3 149 i 
1931 24 3 
1932 17 4 
1933 at i 
1934 28 2 
1935 13 2 
1936 18 4 
1937 o 1 

TABLE 8 


PARATYPHOID FEVER IN THE JAPANESE MANDATED 
ISLANDS 


(Cases recorded by Government Hospitals) 


Year Cases Deaths 
1922 - - 
1923 2 1 
1924 1 0 
1925 1 @) 
1926 36 @) 
1927 4 ) 
1928 2 @) 
1929 203 a 
1930 59 at 
1931 ry) 3 
1932 39 2 
1933 fat 1 
1934 1D 2 
1935 oat 3 
1936 14 2 
1937 3 (incomplete) - 
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Bacillary Dysentery 


Since the G€rman reports from Micronesia do not specify the type of 
dysentery in their statistics, it is not possible to make a reliable statement con- 
cerning its prevalence during the German period. An outbreak on Yap and ad- 
jacent islands in 1908 was regarded by Buse (1909) as bacillary although amebae 
were found in the stools. The first published report of bacillary dysentery in 
Guam is in the Annual Report of the Governor for 1923, An epidemic of 381 
cases occurred in 1925 and it is probable that the dysentery epidemic of 291 cases 
in 1924 was also bacillary. Ninety-three, 20 and 18 cases were reported from 
Guam in 1926, 1927, and 1928 respectively. Since that time only occasional cases’ 
have occurred except in 1937 when there were 86. The Japanese statistics usual- 
ly do not record bacillary dysentery as such and although it has been reported 
from Palau, Yap, Saipan and Jaluit Districts it is not possible to ascertain wheth- 
er or not the few cases reported as ‘‘dysentery’’ in contradistinction to amebic 
dysentery are bacillary dysentery or not. Mashita and Homma (1923) did not re- 
cord any cases on their tour through Micronesia. According to the results of 
interrogation of Japanese prisoners (nonprofessional) who were captured in the 
Gilberts but who had been in the Marshalls, bacillary dysentery was rare among 
the troops there. 


Amebic Dysentery 


As in the case of bacillary dysentery the reports from the German period 
give little indication of the importance of amebic dysentery as such because the 
type of dysentery is not specified. Buse (1909) infers that amebic dysentery oc- 
curs in the Caroline Islands although he states that the epidemic of 1908 was 
bacillary. However von Prowazek (1913) emphatically states that dysentery is- 
almost endemic in the Marianas and that he had observed personally many cases 
of amebic dysentery. Amebiasis was first reported from Guam by Kindleberger 
(1912). Since then it has been recorded more or less sporadically from Guam 
as has also amebic dysentery. The cases of amebic dysentery reported in the 


Annual Reports of the Governor of Guam in recent years show a more or less 
endemic condition (table 9). 


The South Sea Islands Handbook (1932) considers amebic dysentery as 
one of the three principal diseases of Micronesia. The others are yaws and 
dengue. In the reports to the League of Nations the same importance is attached 
to amebic dysentery. Interrogation of nonprofessional Japanese prisoners indicates 
that amebic dysentery has been common among the troops in Micronesia. Mashita 
and Homma (1923) found it prevalent throughout Micronesia. The importance of 
‘ amebic dysentery in Micronesia is shown by the numbers of cases listed from 
the Mandated Islands by the Japanese Government (table 10). Consideration must 
be given to the fact these figures doubtless represent only a portion of the total 
infections. Data from another Japanese source give figures somewhat higher 
for the same years. Those in table 10 are from the South Sea Islands Handbook 
(1932) and the Statistical Yearbook of the Japanese Empire (1920-1940). Statis- 
tics on the individual islands are not available although it appears that the disease 
is widespread. Eighteen Japanese and five native cases were reported from Saipan 
in 1919. In 19381, 35 (2) cases were reported from the Saipan District, 3 from Yap 
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TABLE 9 


CASES OF AMEBIC AND BACILLARY DYSEN- 
TERY REPORTED FROM GUAM, 1930-1941 


Year Bacillary Amebic Year Bacillary Amebic 
1930 ~ ee is 1936 - FO 
1931 - 2 1937 86 81 
~19382 - Sa 1938 2 109 
1933 = ~ 1939 @) 33 
1934 - 18 1940 - oO 
1935 - 30 1941 4 ao 
TABLE 10 


AMEBIC DYSENTERY IN THE JAPANESE MANDATED 
ISLANDS 


(Cases reported by the Government Hospitals) 


Year Cases Deaths 
1922 51 a 
1923 84 = 
1924 44 4 
1925 83 10 
1926 64 Ex 
1927 146 14 
1928 107 14 
1929 197 ail 
1930 70 7 
1931 254 an 
1932 74 21 
1933 74 8 
1934 22 3 
1935 aa = 
1936 187 24 
1937 Gn- 187 36 
completé@ 
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District, 140 (24) from the Palau District, 5 (1) from the Truk District, 55 (6) 
from the Ponape District, and 16 (2) from the Jaluit District. (Fatal cases are 
reported in parentheses.) In 1926 the Saipan District reported 34 cases, the 
Palau District 4, the Angaur District 16, Truk District 1, Ponape District 1, 
and Jaluit District 18. Angaur and Jaluit reported epidemics in 1925. In 1937 
three Japanese cases were reported from the Saipan District, 24 Japanese and 
110 (31) native cases from the Yap District, and 37 Japanese and six (3) native 
cases from the Palau District. 


Yato (1932) has summarized his studies on amebic dysentery in the 
Marshall Islands where he was in charge of the Government hospital at Jaluit 
from 1927 to 1929. According to him amebic dysentery was introduced from 
Nauru by a Chinese coolie in 1907 and that the first epidemic occurred at that 
time. The author prefers to refer to the disease as ‘‘so-called amebic dysen- 


tery’’ because he was able to find amebae in only two cases. However, clini- 


cally the disease closely resembled amebic dysentery. Also he was unable to 
detect Shiga-Kruse bacilli in any of the cases. 


According to the Japanese reports to the League of Nations liver in- 
volvement is rare. This is supported by the earlier German reports. Yato 
gives a tabulation (table 11) of cases treated at the Jaluit Hospital. 

TABLE 11 


CASES OF ‘‘SO-CALLED AMOEBIC DYSEN- 
TERY’? TREATED AT JALUIT, 1922-1931 


Year Cases 
1922 le 
1923-4 167 
1925 @) 
1926 18 
1927 3 
1928 6 
1929 6 
1930 


1 
1931 (Jan.-June) 16 


In view of this author’s doubt concerning his diagnosis (although re- 
ported in the official statistics as amebic dysentery) and the reports of bacillary 
dysentery from Guam the question arises as to whether or not the official Japanese 
reports of ‘‘amebic dysentery’? may include some cases of bacillary dysentery. 
Nevertheless amebic dysentery must be regarded as one of the important diseases 
of Micronesia. It is also of interest to note that while the statistics in table 10 
are given under “‘amebic dysentery” in the reports of the Japanese Government 
to the League of Nations they are listed only as ‘‘dysentery’’ in the Statistical 


Yearbook of the Japanese Empire. 


Other Intestinal Protozoa 


Kindleberger (1913) and von Prowazek (1913) record Balantidium coli 
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_ from the Marianas. Both state that it is the cause of dysentery-like diseases. 
Von Prowazek implies that balantidiosis is widespread and quite common in the 
Marianas. Salecker. (1913) found 4.3 percent of.the natives of Rota infected with 
Balantidium coli. 


Kindleberger and von Prowazek have also reported Endameba coli 
and von Prowazek, Jodameba williamsi from the Marianas. Intestinal flagellates 
have been reported from Guam. 


Miscellaneous Enteric Diseases 


German reports from the Mandated Islands as well as the American 
repcrts from Guam indicate large numbers of cases of diarrheas, gastritis, en- 
teritis, intestinal catarrh and other gastro-intestinal disorders. This is reflected 
also in the large numbers of ‘‘diseases of the digestive tract’’ reported in the offi- 
cial Japanese statistics. In general this category includes 10 to 15 percent of all 
cases treated at the various Branch Hospitals. 


Cholera has never been reported from Micronesia. A few scattered 
cases of ekiri (acute infantile diarrhea) have been reported by the Japanese. In- | 
testinal helminthiases, especially ankylostomiasis and ascariasis, are very preva- 
lent. These are discussed in the section on helminthiases. 


Of considerable importance among the enteric diseases are fish poison- 
ings. German reports, American reports from Guam, and the official Japanese 
reports all list cases of fish poisoning. Poisonous fish i.e., those with toxins in 
various organs are common in Micronesia (see section on Poisonous Fish) and 
are doubtless the cause of many of these cases of fish poisoning. Many cases are 
also due to improper handling and preparation of otherwise harmless species. 


RESPIRATORY DISEASES 


From the time of the earliest Spanish and German reports to the pre- 
Sent the respiratory diseases such as influenza, pneumonia, common colds, 
pharyngitis, laryngitis, bronchitis, etc., have been one of the most important 


causes of morbidity and mortality in Micronesia. Because of the numerous 


changes in diagnostic nomenclature and because of the condensed nature of the 
recent Japanese statistics from these islands it is not possible to compile re- 
liable data on the incidence of the various respiratory infections. Also the 
available statistics are concerned principally with Japanese and natives leav- 
ing very little information applicable to whites. The high incidence in the na- 
tives can doubtlessly be attributed to the changeable humid climate, the poorly 
ventilated living quarters, and generally low level of personal hygiene, sani- 
tation, and nutrition. Ratio of admissions for respiratory diseases to total 
hospital admissions is shown by the statistics on respiratory diseases from 


Japanese sources (table 12). 


On Guam during the last decade from 28 to 62 percent of all cases 


of infectious diseases recorded have been respiratory infections (table 13). 


Epidemics of respiratory diseases of such diagnoses as influenza, 
acute bronchitis, pneumonia, cold with fever, acute respiratory catarrh, etc., 
have been reported at various times in Micronesia. Prior to 1917 epidemics 
of ‘‘epidemic bronchial asthma’’ or ‘‘guha’’ were frequently reported from Guam 
at the season of the change of the winds. Since that time these epidemics have 


not been reported. Freeman (1907) described it as an influenza-like disease 


with asthmatic symptoms. Perhaps it was reported as influenza after 1918 
since no cases of ‘‘bronchial asthma’’ appear in the reports after this date. 


-Mashita and Homma (1923) reported bronchial asthma as abundant among the 
children in Saipan. Consideration should be given to the possibility that at 
least some of the asthma reported in Micronesia may be due to ascariasis. 
Asthma due to ascariasis has been noted frequently in Guam, Samoa, and the 


which he treated more than 500 cases. This disease which was accompanied 


by a rash was also known as ‘‘Saipan-influenza’’. Von Prowazek’s suggestion 
that it was pappataci fever seems untenable. However, in view of the fact 


West Indies. Particularly numerous are the reports of ‘‘influenza’’ epidemics. 


Such epidemics were reported from the Marshalls in 1899 by Bartels (1900), 
in 1901 by Schwabe (1904), in 1908-9 by Liesegang (1910); in the Palau Is- 
lands in 1926 (Japanese reports to the League of Nations for 1926); in the 
Carolines in 1909-10 by Girschner (1911) and Evers (1913); in Guam in 1918 


and in Saipan in 1919 by Mashita and Homma (1923). ‘Missillepik’’, apparent- 


ly a febrile cold, was reported frequently from the Carolines and Marianas. 
For example Evers (1915) reported an epidemic in Angaur in 1911-1912 in 


that it is accompanied by a rash it is possible that it may have been dengue 


or a dengue-like fever. This is probably the ‘‘unknown fever’? of Saipan 
referred to by Mashita and Homma (1923). Epidemics of acute bronchitis 

_ were reported by German physicians almost as frequently as epidemics of 
influenza. Mashita and Homma (1923) observed that bronchitis was common 


throughout Micronesia. German physicians also reported cases of pneumonia 
in considerable numbers although not as frequently in epidemic proportions. 
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Acute laryngitis and acute pharyngitis have always been reported frequently. 


In conclusion it is obvious that respiratory diseases are an important 
cause of morbidity in Micronesia although changes and variations in diagnostic 
nomenclature make it difficult to specify which are most important. However, 
the preventive problems should differ little from those elsewhere in the tropics. 
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TUBERCULOSIS 


Tuberculosis is very prevalent in Micronesia, a fact to be expected in 
a native population in a humid tropical climate. As is pointed out in the Report 
to the League of Nations for 1930, by the Japanese Government a very small 
portion of the cases of tuberculosis come to medical attention and hence hospi- 
tal reports are of little value in ascertaining the incidence. The history of 
tuberculosis in Micronesia is obscure and it cannot be said with certainty 
whether or not it was introduced by whites or by one of the many Polynesian, 
Chinese, or Japanese migrations into Micronesia. Doubtlessly it has been 
reintroduced many times since its original appearance. 


It seems quite certain that it first appeared in the Marshall Islands 
just before 1900. Bartels (1900) states that the first case, a native woman liv- 
ing with a white trader, was observed in 1899. Schnee (1903) observed the sec- 
ond case on Jaluit in 1900. However, it appears that at this time, tuberculosis 
was already common in the Marianas and Carolines since Leach (1900) recorded 
cases from Guam in 1899 and Sunder (1903) reported cases from the Carolines 
in 1901-2. In 1906-7 Born (1908) found it to be prevalent in Yap, Palau and 
Woleai. Practically all of the German reports from Micronesia and the Ameri- 
can reports from Guam record the observations of cases of tuberculosis but 
there is little indication of its prevalence. 


Salecker (1915) studied incidence of tuberculosis in the Marianas Is- 
lands using the von Pirquet test. Among the Chamorros 55 percent were posi- 
tive. A group of 650 Caroline natives on Saipan were found to be about 30 per- 
cent infected whereas more than 70 percent of a group of immigrants from 
Woleai and Mogomog were positive. About 50 percent of the immigrants from 
Samoa were found to have positive tuberculin reactions. Satterlee (1928) listed 
yaws and tuberculosis as the most important diseases of Guam. Mashita and 
Homma (1923) found pulmonary tuberculosis to be common on Kusaie, Jaluit, 
Yap, and Palau. In 1929- 33 Fujii Gee Yanaihara, 1940) in a study concerned 
with the decreasing native population of Yap found that pulmonary tuberculosis 
was the cause of 43 percent of the deaths in 1929, 48 percent in 1930 and 1931; 
22 percent in 1932, and 20 percent in 1933. It was stated that the decline in 
death rate due to tuberculosis does not indicate a decline in morbidity but mere- 
ly the death of more severe cases. When deaths due to tuberculosis or other 
organs are added this investigator states that it is obvious that more than 50 
percent of the deaths among the Yap natives are due to tuberculosis. Recent 
reports from Guam (table 14) substantiate the view that the tuberculosis mor- 
bidity among the natives is high in Micronesia. 


The increase in cases probably reflects increased hospital facilities 
rather than a higher morbidity rate. In 1936 it was reported that the Japanese 
were providing special facilities for caring for tuberculosis cases. 


From 1925 to 1929 the Japanese released statistics on cases treated in 
the Government Hospitals (table 15). 
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TABLE 14 


TUBERCULOSIS ADMISSIONS 
ON GUAM 
(1932-1941) 


Date Admissions Date Admissions 

1932 2d 1937 o3 

1933 41 1938 34 

1934 63 1939 4 

1935 63 1940 65 

1936 50 1941 126 
TABLE 15 


TUBERCULOSIS CASES TREATED IN THE GOVERN- 
MENT HOSPITALS IN THE JAPANESE MANDATED 
. ISLANDS 


Year Japanese Foreigners Natives Total 


1925 a. * 0 162 205 
1926 39 1 aye! 211 
1927 74 0 381 455 
1928 14 3 314 391 
1929 81 9) 646 732 
1931 66 ~ 333 399 
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VENEREAL DISEASES 


Venereal diseases have been regarded as prevalent in Micronesia for 
many years. Practically all surveys and reports by German physicians des- 
cribe them as important diseases in all of the groups of the Micronesian Is- 
lands. The reports of the Japanese government show that the situation has 
changed little, if any, in recent years. 


In 1981, 923 cases of venereal disease (2 percent of admissions) were 
treated at the government hospital. Naturally, this represents a very small 
portion of the total morbidity. Organized prostitution is common throughout 
Micronesia including Guam. 


- §yphilis. All German reports recorded cases of syphilis. However, 
as Koch (1900) pointed out, the fact that yaws was confused with tertiary syphi- 
lis by the German physicians makes it difficult to ascertain its actual preva- 
lence. Syphilis was undoubtedly introduced into Micronesia by whites, probably 
during the 17th or 18th Century by the Spanish. The situation in the Marshall 
Islands is typical of the confusion between yaws and syphilis. Steinbach (1892, 
1895) states that 35-50 percent of all natives who sought medical attention 
were definitely syphilitic. Krulle (1904) examined 2,500 natives and states 
that 1.7-4.0 percent had tertiary syphilis; very few primary and secondary 
cases were observed. Schnee (1907) was of the opinion that there were scarce- 
ly any natives in the Marshalls in which syphilis was not at least probable. 
Rénész (1911) stated that syphilis was common in the Marshalls but not wide- 
spread in the Carolines. Born (1915) stated that the problem of syphilis in 
the Marshalls was greatly exaggerated and that there were actually very few 
cases. According to him, yaws was very prevalent. However, in 1913 the 
same author had described syphilis as ‘‘still the scourge of the Marshall 
Islands’’, Yanaihara (1940) claims, on the contrary, that yaws is rare inthe 
Marshalls and that a very virulent form of syphilis occurs there; he cites the 
earlier German reports. According to Yanaihara an examination of 330 in- 
dividuals in the Marshalls in 1932 revealed that 55 percent had syphilis, 40 
percent gonorrhea, and 5 percent ‘‘chancre’’*. Sixty-four cases of syphilis 
were treated at the Jaluit hospital in 1926. This author states further that 
yaws is prevalent in Yap, Saipan, and Palau but that no venereal disease other 
than gonorrhea, which is very prevalent, occurs among the natives. The offi- 
cial reports are contradictory, however, in recording six native cases of syphi- 
lis from Saipan in 1925 and 1926. Mashita and Homma (1923) stated that the 
natives of Truk were free of venereal disease although Japanese cases were 
observed. These authors also found no native cases of syphilis on Saipan or 
the Palaus. There are no statistical reports on syphilis from Guam in recent 
years. In conclusion it seems best to assume that syphilis is widespread in 
Micronesia but that in many areas (such as in the Carolines and Marianas) 
it is much less common than yaws, and primarily a disease of the Japanese. 


Gonorrhea, Gonorrhea was probably introduced by the Spaniards in 
the 17th or 18th Century. During the German period it was reported from most 
of the inhabited islands. According to the Japanese reports it is the most com- 
mon venereal disease in Micronesia. Yanaihara (1940) cites the results of a 
survey in 1932. On Yap, of 2,354 examined, 33 percent were found to be in- 


*Probably chancroid. 
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fected with gonorrhea; no cases of syphilis or ‘‘chancre’’ were observed. 
Forty percent of the Marshall Islanders were found to be infected with gonor- 
rhea in 1932. On Ponape gonorrhea is very prevalent and regarded by the 
natives as inevitable; 48 percent of the children were found to be infected in 
1924. Blennorrhea conjunctivitis was found to be very prevalent on Saipan in 
1921 by Mashita and Homma (1923). Gonorrhea is said to be common among 
the natives of Guam although statistics for recent years are not available. Data 


on the treatment of gonorrhea for 1925 and 1926 in the Government hospitals are 
available (table 16). 


TABLE 16 


CASES OF GONORRHEA TREATED IN JAPANESE GOVERN- 
MENT HOSPITAL (1925-1926) 


1925 1926 | 
japanese Natives Japanese Natives 
Saipan 62 See 76 1 
Yap a 1 - - 
Palau 7h 2 66 | 
Angaur 9 - 13 2 
Truk 16 Rite.) 15 34 
Ponape it 6 a 10 
Jaluit 16 138 47 157 


Naturally these cases represent a minute protion of the total morbidity. 


Chancroid or soft chancre has been reported sporadically (Marshalls, 
Saipan, Yap, Palau, Angaur, and Ponape) although the actual numbers of cases 
are very small. Yanaihara (1940) stated that in 1932 five percent of the in- 
habitants of the Marshall Islands were found to have ‘‘chancre’’, It is pos- 
Sible that this report is referring to chancroid. Thirty cases of climatic bubo 


(venereal lymphogranuloma?) were reported by Rife (1902) from Kusaie in 
the Carolines. In 1906 cases were also observed on Truk and Ponape. Granu- 


loma inguinale may have been introduced among the Japanese troops. 
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YAWS 


Yaws has obviously occurred in Micronesia for many years. It has oc- 

curred in Guam for at least 130 years, perhaps much longer. It is widespread 

.in all of the islands at the present time although it appears that the Japanese 
have reduced its incidence considerably in recent years. It is not possible to 

- obtain reliable information concerning its prevalence during the German period 
because, according to Koch (1900), it was so frequently confused with tertiary 
syphilis. Hamlin (1939), for instance, suggests that Braunert’s description (1913) 
of syphilis among the natives of the Marshall Islands was probably based on ob- 
servation of yaws. However, many of the German reports from all parts of Micro- 
nesia record diagnosis and treatment of cases of yaws. 


The Japanese reports (1926) revealed that over 80 percent of all cases 
of tropical disease admitted to the Government hospitals give a history of yaws. 
In 1935 the report to the League of Nations stated that yaws was widespread but 
that acute cases were rare. From 1926 through 1929 the Japanese released sta- 
tistics on the treatment of yaws in the government hospitals. 


The South Sea Islands Handbook (1932) gives data for 1926, 1927, 1928, 
1929 and 1931 (table 17). 


TABLE 17 


YAWS IN THE JAPANESE MANDATED IS- 
LANDS 


(Reports of cases treated at Japanese 
Government Hospitals) 


Year apanese Foreigners Natives Total 


1926 15 0 2,363 2,378 
1927 D0 0 3,200 3,200 
1928 46 0 2,325 2,371 
1929 39 2 2,262 2,303 
1931 35 0 2,490 2,040 


About seven percent of all cases handled by the Government Hospitals 

are for treatment of yaws. Actually the data compiled in table 17 represent 

_ only a small portion of the total numbers of cases since the natives are re- 
ticent about seeking medical aid. Yanaihara (1940) states that a survey (1932) 

showed that almost all of the adult natives of Saipan, Yap and Palau had yaws. 

The prevalence of yaws in Micronesia is also illustrated by statistics from 


ae (table 18) where until 1914 it was described as the most prevalent — 
sease, 


Up to this time it was variously estimated that 70 to 90 percent of 
the population were infected. 
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TABLE 18 
YAWS IN GUAM (HOSPITAL RECORDS) 


1932-1941 
Year Cases Year Cases 
1932 30 1937 2d 
1933 26 1938 5 
1934 43 1930" : 8 
1935 re 1940 - 
1936 33 1941 20 


Gangosa, generally regarded as an acute manifestation of yaws, in 
which there is destructive ulceration beginning in the soft palate and extend- 
ing to the hard palate, larynx and nasal cavity*, is common in Guam where 
it has probably occurred for at least three centuries. It was first brought to 
attention by the report of a Spanish commission in 1828. According to von 
Prowazek (1913) it is also common on Saipan, Guam, Jaluit, Ulithi, and Yap. 

It was common in Guam at the time of the American occupation since it is ob- 
vious that the large amount of tertiary syphilis described by Ward (1899) doubt- 
less refers to gangosa. 


McCullough and Amgeny (1909) stated that in 1907 and 1908 gangosa was 
one of the most important diseases of Guam. It was estimated that there were 
250 cases in 1908. In 1918, 369 cases were under observation. Porter (1932) 
states that in 1931 68 cases of yaws were treated, 300 were under observation 
and that there were also 298 cases of gangosa under observation. Japanese re- 
ports (1923-1929) list a few cases of gangosa from the Mandated Islands as a 
whole. 


Yaws must be considered as an important and widespread disease in 
Micronesia. However, based on previous experience, it should not be a prob- 
lem among Naval personnel. 


*Some investigators have regarded gangosa as a tertiary syphilitic lesion. 
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SKIN DISEASES 


Skin diseases are extremely prevalent among the natives of Micronesia. 
This prevalence is not surprising in considering the unhygienic habits of the 
natives and the high relative humidity and high mean temperatures. Almost 
without exception the German physicians in Micronesia (1900-1915) empha- 
sized the high incidence of the various skin infections. Japanese sources such 
as the South Sea Islands Handbook (1932) and the Reports to the League of Na- 
tions (1926-1937) are in agreement with the German reports. From 1930-1937 
about 10 percent of all cases treated at the Government Hospitals were various 
_ Skin infections. Medical reports in the Annual Reports of the Governor: of Guam 
contain very few data on skin diseases. Ito and Yamanouti (1940) have published 
statistics concerning the cases of skin diseases treated among the Japanese in 
_ the Marianas and Carolines (table 19). 


TABLE 19 


PREVALENCE OF THE IMPORTANT SKIN DISEASES 
IN MICRONESIA, 1937-1939 (Hospital Records) 


Tricho- Pom- 
Hospital Eczema Urticaria Impetigo Furunculosis phytosis pholyx 


Palau 659 35 315 620 292 109 
Saipan 316 22 20 182 118 89 
Chiaranka 211 31 60 158 20 45 
Total (Japan- 

ese) 1,186 88 395 960 430 243 
Total (Na- 

tives) 141 0 110 aat 35 15 


Fungus Diseases. Tinea imbricata or ringworm was reported as com- 
mon in the Marshalls by Bartels (1900) and Schwabe (1905); in the Carolines 
by Sunder (1903), Buse (1909, 1911), Born (1908), Schnee (1909); and in the 
Marianas by Schnee (1911) and von Prowazek (1913). In the Annual Report to 
the League of Nations for 1930 by the Japanese Government it is stated that 
20 percent of all cases admitted to the Government Hospitals had tinea imbri- 
cata. Ito and Yamanouti (1940) in an extensive discussion of the skin diseases 
of the Mandated Islands state that the various dermatophytoses are extremely 
prevalent. Matsumoto (1935) lists tinea imbricata and tinea versicolor as the 
important skin diseases of the Mandated Islands. Iseki (1935) states that 28 
- percent of 1,131 persons examined in Micronesia were infected with tinea 
versicolor. It was observed to be most prevalent in the 20-40 year age 
group. Japanese reports include considerable numbers of cases diagnosed 
as trichophytosis, tinea capitis, tinea glabroso, tinea imbricata, and tinea 
versicolor have been reported from Guam. The inhabitants of the Mandated 
Islands, according to Matsumoto (1935), are also afflicted with a peculiar 
symmetrical acrodepigmentation of the hands and feet which is known as safu 
on Truk and karo on Saipan and in the Palau Islands. Matsunaga (1928), al- 
though he was able to find the typical filaments of tinea albigena in cases of 
this disease, considers it primarily a hereditary disease. Four cases of Ma- 
dura foot were treated by Sunder (1903) on Yap. 


See 
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Eczema. According to Ito and Yamanouti (1940) eczema is widespread 
in Micronesia although considerably less common than in Japan proper. Of 
915 primary school cases of skin diseases examined by these authors in Saipan 
and Palau only 22 had eczema. However, at the hospitals in Palau and Saipan 
more cases (Japanese) of eczema were treated than any other skin disease 
(table 19). There are reports of cases of eczema from most of Micronesia 
during the German period. Particular note should be made of the condition 
referred to by the German physicians (such as Born, 1915) as Marshall eczema 
or dregga. It is described by Born as a mixture of skin sores, wounds caused 
by scratching, effect of salt water, and secondary infections, usually localized 
on the lower legs but sometimes spreading over the entire body. 


Furunculosis. Boils are very common among both the natives and the 
Japanese. Among the skin diseases only the number of cases of eczema exceeds 
the number of furunculosis cases treated in the hospital. Apparently this situa- 
tion has changed very little since the time of the German occupation. | 


Impetigo. According to Ito and Yamanouti (1940) impetigo is fairly 
prevalent in Micronesia. It has been described as one of the most common 
diseases of Guam. There are no records of it in the reports of the German 
physicians which probably indicates a difference in diagnostic nomenclature. 


Skin diseases caused by arthropods. Iseki (1933), Esaki (1939) and 
Matsumoto (1935) have described a “‘red-bug itch’? caused by hexapod mite 
larvae probably of the genus Trombicula. Esaki (1939) is particularly em- 
phatic in describing it as a scourge of visitors to the Palau Islands. It seems 
that this mite is confined to the Western Carolines and the Palaus. (Gee sec- 
tion on mites and ticks.) Matsunaga (1926) describes still another mite which 
produces a dermatitis. Esaki (1939) suggests this is Pediculoides ventricosus 
Newport and describes the dermatitis as copra itch. Scabies has been reported 
by Schnee (1909) from Ponape, Liesegang (1909) from Jaluit, and (1913) from 
Ponape (176 cases), and Evers (1913) from Angaur and Palau. It has also been 
reported from Guam. Ito and Yamanouti have reported it from school children 
in the Marianas and Palaus. A vesicular dermatitis caused by nocturnal can- 
tharidin-producing beetles has been described by Matsunaga (1924) and Esaki 
(1939). The dermatitis is caused by contact with the insect. (ee section on 
beetles of medical importance.) Centipede, scorpion, and midge bites are com- 
mon. 


Other Skin Diseases. Leprosy is, in general, rare. Acute and chronic 
ulcers, especially on the legs, are common. There have been many admissions 
on Guam for ‘‘abscesses’’; erysipelas and ‘‘cellulitis’? have also been reported 
frequently. Pemphigus, erythrasma, and molluscum contagiosum have also been 
reported. Rashes due to discharged jellyfish nematocysts are also encountered. 
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HE LMINTHIASES (xcept Filariasis) 


Helminthiases are prevalent in Micronesia especially in the Marianas. 
The most important types are ascariasis and ankylostomiasis. The preva- 
lence of these is to be associated with the extensive pollution of soil and water 
supplies and unhygienic habits of the natives. In general, Europeans and Ameri- 
cans have been found to become infected readily and within a short time after 
arrival. Japanese reports in 1931 revealed that one-seventh of all outpatients 
were treated for parasitic infections. 


Ankylostomiasis. Many of the reports of the German physicians record 
cases of helminthiasis but these give little indication as to actual prevalence of 
the hookworm parasites. Both Necator americanus and Ancylostoma duodenale 
occur although the latter is more common. Mayer (1912) made more than 700 
stool examinations on Saipan, and found 66 percent infected with hookworm. On 
Guam Kindleberger (1913) found 78 percent of the native stools with hookworm. 
Soil samples from all parts of the island contained larvae. Von Prowazek (1913) 
stated that ankylostomiasis was prevalent on Saipan and Rota. Reed (1924) found 
that among white children who had been in Guam more than six months 21 per- 
cent were infected with-hookworm; 5 percent of white adults who had been there 
more than six months were infected. Natives were found to be 31 percent in- 
fected. Salecker (1915) estimated that almost 100 percent of natives of Saipan 
had ankylostomiasis. The same rate was observed among immigrants from the 
Carolines. The same author (1913) found 83 percent of the inhabitants of Rota 

eae Mayer (1915) states that ankylostomiasis was not observed in Saipan 
until ' 


Matsunaga (1927) made fecal examinations of 855 inhabitants of the 
Truk Islands. Among those groups where feces were deposited in the sea the 
rate was about 30 percent whereas among the natives who defecated into the 
brush the rate was about 55 percent. Infection in the Moatrok Islands was 
found to be 8.8 percent. Porter (1932) was of the impression that ankylosto- 
miasis was increasing on Guam. The Japanese reports in the Mandated Islands 
for 1926 and 1927 list cases of ankylostomiasis from all of the groups, although 
more cases were treated in the Marianas than elsewhere. 


Ascariasis. Ascariasis has been reported throughout Micronesia. It 
was reported as early as 1899 by Bartels (1900) in the Marshall Islands and 
by Leach (1900) in Guam. Leys (1905) describes ascariasis as very preva- | 
lent on Guam and that no person, native or white, who had been on Guam more 
than six months was without these worms. Mayer (1912) found everyone ex- 
cept five whites examined by him on Saipan to be infected with Ascaris lum- 
bricoides. Kindleberger (1913) found 92 percent of all native stools on Guam 
to contain ascarid eggs. A similar prevalence was recorded from Rota by 
Salecker (1913). Reed (1924), in investigations on Guam, found that 69 percent 
white children and 7 percent white adults who had been on Guam more than six 
months were infected with Ascaris. Natives were found to be 94 percent infected. | 
Eggs were found in soil samples throughout the island. Matsunaga’s data 
(1927) indicate an infection of 85 to 95 percent among the inhabitants of Truk } 
and about 70 percent among the inhabitants of the Moatrok Islands. It is im- 
portant to note that the incidence was not lower among those natives who dis- 


| 
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pose of their feces in sea water. This is correlated with observations in Samoa 
which indicate that Ascaris eggs can mature in sea water as well as in fresh wa- 
ter. 


In 1926 and 1927 cases of ascariasis were reported from all hospitals 
in the Japanese Mandated Islands with the largest numbers from the Marianas 
and the Carolines. 


Other parasitic nematodes. The whipworm, Trichuris trichiura, occurs 
throughout Micronesia. Reed (1924) found 67 percent of the natives of Guam in- 
fected; von Prowazek (1913) described it as common in Saipan and Rota; Mat- 
sunaga (1927) found 50-80 percent of the natives of the Truk and Moatrok Is- 
lands infected. It has also been recorded in the Marshall Islands. Oxyuris 


vermicularis has been reported from the Marshall Islands, Guam, Saipan, Rota, 


and the Carolines. 


Cestoda. Tapeworm infections have been recorded at various times. 
Generally they have been among Europeans and must be assumed to have been 
contracted elsewhere. Taenia saginata was reported from the Marshalls by 
Schwabe (1905) but he did not state whether it was from a white or native. 

The Japanese reported a native case in 1926. It appears best to assume that 
autochthonous taeniasis does not occur in Micronesia. 


Trematoda. It has been assumed that autochthonous trematode infec- 
tions do not occur in Micronesia since the cases reported can usually be account- 
ed for by infection elsewhere. However, in the Japanese reports there are na- 
tive cases of lung fluke infections. Six were reported from Ponape in 1925, and 
18 in 1926. Single cases were reported in 1925 from Palau and Jaluit. These 
are also possibly imported cases although the nearest known endemic areas are 
the Philippines. 
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MISCELLANEOUS INFECTIOUS DISEASES 


Infectious eye diseases. Various infectious eye diseases have been re- 
ported from Micronesia especially by the German physicians. As early as 1892 
Steinbach (1893) observed an epidemic of a contagious conjunctivitis in the 
Marshall Islands (Jaluit, Raliket, Ailinglap, and Kwajalein). Girschner (1907) 
treated 87 cases of conjunctivitis (presumably contagious) on Saipan in 1904-5, 
Apparently this infection was common in the Marianas for Schnee (1910) stated 
that he treated 62 cases of ‘‘purulent conjunctivitis’? and reported (1911) the 
treatment of 255 cases of infectious conjunctivitis for 1909-10. Mayer (1912) 
stated that ‘‘purulent conjunctivitis’? was the most important disease on Saipan 
in 1911, 


Leber and von Prowazek (1911) observed three eye diseases on Saipan: 
(1) ‘‘Epitheliosis disquamativa conjunctivae, caused by Lyozoon atrophicans’’; 
(2) an acute bacterial conjunctivitis caused by an organism Similar to the Koch- 
Weeks bacillus introduced into the Marianas by either the Mortlocks or immi- 
grants from Samoa, and (3) papillary hypertrophy associated with a chlamydo- 
- Z0an virus of some type. 


There are few records of ‘‘eye diseases’? from Guam. In 1923 fifteen 
cases of trachoma were recorded and three of them were sent back to Saipan. 
Forty-one cases of acute conjunctivitis were reported in 1940 and 231 cases in 
1941. 


Braunert (1913, 1915) described acute conjunctivitis as one of the prin- 
cipal infectious diseases of the Marshall Islands. Buse and Mayer (1913) ob- 
served an epidemic (130 cases treated) on Yap which was thought to have been 
introduced from Saipan. Trachoma has apparently been introduced during the 


period of the Japanese Mandate. Mashita and Homma (1923) recorded 170 cases 


(14 Japanese and 156 natives) on Saipan in 1921. The Japanese reported cases 
treated in 1925 and 1926 in the Government Hospitals (table 20). 


TABLE 20 


CASES OF TRACHOMA REPORTED BY THE 
GOVERNMENT HOSPITALS 


1926 1927 
Japanese Natives Japanese Natives 
Saipan 136 176 153 iva 
Yap - - - - 
Palau 4 19 ri a 
Angaur 6 4 3 D 
Truk - - - - 
Ponape - 7 2 2 
Jaluit - 1} 3 27 


| The South Sea Islands Handbook (1932) states that 1,288 cases of trachoma 
(926 Japanese, 362 Natives) were treated in 1931 in the entire Mandate. This was 


3.5 percent of all cases treated by the Government Hospitals. 
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Smallpox. The history of smallpox in Micronesia is obscure. Apparently, 
it was first introduced in Ponape in 1853; this introduction was followed by a 
severe epidemic in 1854. McCullough (1908) stated that smallpox was introduced 
to Guam in 1856, the same year that it was first brought to Saipan (von Prowazek, ~ 
1913). Vaccinations were made as early as 1852 in the Carolines and it is said 
that during the 1856 epidemic on Guam, which caused 5,000 deaths, the governor 
without medical assistance or advice, vaccinated many of the natives. During the 
German period, vaccinations were made in considerable numbers and somewhat 
systematically. The same was true on Guam when it was begun in 1902. Ap- 
parently the Japanese started a systematic vaccination program in 1922. The 
south Sea Islands Handbook (1931) states that the program is the same as in Japan. 
No cases of smallpox have been definitely reported since 1900 although the Japan- 
ese Government reported a suspected case in 1926 and another in 1930. 


Measles. Epidemics have been recorded throughout Micronesia. Al- | 
though this disease was unusually severe among the natives when first introduced, 
this no longer seems to be the case. Chickenpox also has been reported through- 
out Micronesia. Epidemics of whooping cough and mumps have been reported 
Since the time of the American occupation of Guam and the German occupation 
of the other islands. Some of the whooping cough epidemics have been accompanie 
by high case fatality rates. Scarlet fever and diphtheria, although reported less 
frequently, apparently occur sporadically throughout Micronesia. The Statistical 
Yearbook of the Japanese Empire records 15 cases of diphtheria from 1934 to 

37. In 1937 there were five cases of diphtheria (four fatal) in the Saipan Dis- 
trict. Grunwell (1905) described an epidemic of acute anterior poliomyelitis | 
on Guam in 1899. There were 70 deaths. Japanese reports list cases for 1926 | 
and 1927 although the islands involved are not given. Tetanus apparently occurs 
sporadically throughout Micronesia. Cerebrospinal meningitis has been report- 
ed by Japanese (273 cases from Saipan, 107 from Angaur, and 9 from Ponape in 
1926). Three cases reported by Japanese in 1937 ( islands unspecified) are the 
last records. Two cases occurred on Guam in 1927 and 10 in 1931. The Japan- 
ese reported 2 native cases of anthrax in 1980. Liesegang (1910) described | 
four cases of a febrile disease observed by him in 1908-9 which he diagnosedas 
Malta fever. In 1929 the Japanese reports recorded two cases of leptospiral 
jaundice. In connection with this it is interesting to consider the description 
of Schnee (1907) concerning an epidemic of catarrhal icterus which occurred in | 
the Marshall Islands during July and August, 1900. Mashita and Homma (1923) 
reported an epidemic of jaundice described as possibly Weil’s disease on Kusaie. 
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FAUNA OF MEDICAL IMPORTANCE 


As is true of most oceanic islands Micronesia is poor in numbers of 
species of animals. Many of the species have probably been introduced relative- 
ly recently by man. Many are hardy cosmopolitan or cosmotropical species 

whereas others are widespread Austro-Pacific species. The Marianas show a 
definite Oriental and Palearctic influence whereas the Palau group has certain 
-Austro-Melanesian species. The remainder of the Carolines and the Marshalls 
show a definite Polynesian influence. 


Mosquitoes (Culicidae) 


Authorities are in general agreement that Anopheles does not occur in 
Micronesia. Schnee (1912), Leys (1905), Fullaway (1912), Swezey (1942), Sogen 
(1941), and Esaki (1939) as well as the reports of the Japanese government to 

the League of Nations (1926-1934 all state specifically that Anopheles is not 

found in Micronesia. These statements are based upon actual collections of 
mosquitoes. The two reports of Anopheles in Micronesia (Guam) by Satterlee 

(1928) and the Pacific Islands Pilot (1928, but not 1938) seem in both cases to 

be unfounded. Apparently neither are based on actual collection specimens. Never- 
theless there is, particularly in wartime, the constant possibility of the introduc- 
tion of anopheline mosquitoes into Micronesia. Whether or not any species thus 
introduced could become established is conjectural. The sensible attitude appears 
to be to take all possible precautions against introduction particularly by aircraft 
and to be constantly alert so that their presence can be detected promptly and 
followed immediately with the proper control measures. Because of the impor- 
tance of immediate detection of Anopheles this genus is included in the accom- 
panying keys to the Culicidae of Micronesia. The most likely malaria vectors 

from the standpoint of introduction Felgen to be A. punctulatus (ssp. punctulatus 

or moluccensis) from Melanesia, A. hyrcanus from Chosen or Japan, or A. minimus 
from the Philippines. Many of the larger islands appear to have Suitable “preed- 

ing places for these species. 


Fullaway (1912), Swezey (1942), Sogen (1941), and Esaki (1939,1940) are 
all in agreement that Aédes mosquitoes are very numerous. The plagues of mos- 
quitoes described in the early German report were doubtless due to Aédes. There 
is apparently some confusion in the Japanese literature on the identity of the mos- 
quitoes of this Genus in Micronesia. Both Sogen (1941) and Ksaki (1939, 1940) des- 
cribe Aédes albopictus as an abundant species although Esaki (1939, 1940) indi- 
cates that the identification is not entirely certain. The collection of Swezey (1942) 
from Guam has considerable numbers of Aédes scutellaris pseudoscutellaris but 
no specimens whatsoever of albopictus as reported throughout Micronesia includ- 
ing the neighboring island of Saipan by Esaki and Sogen. Considering the Guam 
collections, the admitted doubt of Esaki’s determination, the fact that scutellaris 
and albopictus have been confused in the English and Dutch literature, an e 
biological and morphological similarity of albopictus and seudoscutellaris it seems 
quite logical to assume that the “‘albopictus’’ of Esaki (1985, 1940) and Sogen (1941) 
is in reality pseudoscutellari . Nevertheless the possible occurrence of albopictus 
must always be borne in mind until definitely proven otherwise. 


The daytime attacks of the Aédes mosquitoes are described by Esaki 
(1 939) as the worst nuisance in Micronesia. This is especially true in Jaluit 
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which is an atoll rising only one meter above sea level and having practically 
no fresh water. Here the larvae are found in the various cisterns, tanks, bar- 
rels, etc., which are used to collect rain water for drinking purposes. 


Aédes aegypti (L.). Because of its importance as a vector of yellow 
fever in other parts of the world, more is known about the habits and life cycle 
of this species than of any other mosquito. It is an ubiquitous domestic species 
whose range includes all of the tropical and subtropical regions of the world. 
In summer it may even extend into temperate regions where it will breed until 
frosts come. It has been reported throughout Micronesia (Japanese Mandated 
Islands) in the early German reports, such as Schnee (1912), and by Esaki (1939) 
and Sogen (1941). It has been reported from Guam by Bragg (in Dyar and Knab, 
1917), Fullaway (1912), Schwezey (1942), and Yamada (1932). The adults fly by 
day and are fierce biters. They attack quietly although a fine high note can be 
recognized at the time of biting. They seem to prefer to attack from behind or 
beneath and will frequently crawl into clothing in order to bite. Larvae can be 
found in many types of habitats, preferably in artificial pools of rainwater al- 
though there are records of breeding in brackish water. Larvae are found in 
rainwater barrels, tanks, cisterns, coconut shells, tin cans, plant axils, etc. 
The period of development from egg to imago is 9-1/2 to 18 days. 


Aédes scutellaris pseudoscutellaris (Theobald). This subspecies appears 
to have expanded into Micronesia from Fiji and Samoa where it is very common. 
Assuming that the ‘‘albopictus’”’ of Esaki (1939) and Sogen (1941) is pseudoscutel- 
laris this form can be said with certainty to have a wide distribution in Micro- 
nesia. It has been reported from Guam by Cruz (1937) and Swezey (1942). Itis 
an abundant species in the collection of Culicidae from Guam at the United States 
National Museum. Swezey (1942) states that the Stegomyia scutellaris reported 
by Fullaway (1912) was actually Aédes pandani and not scutellaris pseudoscutel- 
laris. A. s. pseudoscutellaris is a daytime biter although it attacks in the shade 
rather than in open sunlight. It is domestic in its habits although records from 
uninhabited islands show that it is not necessarily so. Furthermore, it has been 
observed to bite other mammals and may possibly attack birds also. Eggs are 
deposited and larvae can be found in any type of accumulation of fresh water such 
as bottles, coconut shells, tin cans, tree holes, fallen leaves, etc. Buxton (1927) 
stated that they were not found in coconut shells with rotting pulp. However, Cruz 
(1937) found larvae in coconut shells on Guam. The larvae of pseudoscutellaris 
can survive in amazingly minute quantities of water. Actually moistness alone 
seems to be sufficient. 


Aédes albopictus Skuse. This is an oriental species which has been 
introduced into the Hawaiian Islands. As explained ina previous paragraph, the 
albopictus reported by Japanese investigators is probably pseudoscutellaris. 
However, the occurrence of true albopictus is a definite possibility and for that 
reason it is included in the accompanying keys. Aédes albopictus is morpholo- 
gically and biologically similar to scutellaris. It breeds in all types of artifi- 
cial collections of water and not uncommonly in the water in plant axils. Larvae 
are rarely found in puddles and other accumulations of water on the ground. The 
adult females are anthropophilic diurnal domestic species. They are not as 
domestic as aegypti however since they come into houses only to bite. Because 
of its domestic habits and its hardy characteristics this species is easily trans- 
ported and established in new areas, 
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Aédes pandani Stone. This species was collected in great numbers in 
Guam by Swezey in 1936 and Oakley in 1937-8. According to Swezey (1942) 
it is the species which Fullaway (1912) described as Stegomyia scutellaris noting 
that it was very abundant in the forests and referred to as Stegomyia scutellaris. 
Swezey (1942) describes this species as very troublesome during the day when- 
ever one was in the gardens, ranches, or forests. The effect of the bite of this 
Species, however, is not as severe as that of other members of the genus. 
Larvae are found only in the water in the axils of Pandanus of which there are 
several abundant species on Guam. Larvae and adults of Aédes pandani were 
found everywhere on the islands. This species has not been recorded elsewhere 
in Micronesia. It is possible, of course, that it may constitute a part of the 
_pestiferous Aédes mosquitoes described in the German and Japanese literature. 


Aédes oakleyi Stone. The larvae of this species were collected from a 
water barrel and reared by Oakley. There is no information on the habits or 
abundance of the adults. 


In addition to the Aédes species listed in the above paragraphs Esaki (1939) 
speaks of an Aédes sp. close to ‘‘albopictus”’ (scutellaris?) whose larvae were ~ 
found in great numbers in water in the leaves of pitcher plants (Nepenthes) which 
are abundant on Korea and Babelthuap (main island of Palau) in the Palau Group. 
No descriptions are given so that it is impossible to know what species the au- 
thor had encountered. It is not unlikely that it may be a hitherto undescribed 
species. It is very possible that other undescribed Aédes species may be en- 
countered in Micronesia. 


Only a single species of Culex has been definitely recorded from Micro - 
nesia. However, it is more than likely that at least one more species occurs on 
some of the islands. 


Culex quinquefasciatus Say (=fatigans). Esaki (1939, 1940) reports this 
as a numerous nocturnal mosquito on Kusaie, Ponape, Woleai, Palau, and Saipan. 
He states that, although the numbers are not excessive, it is necessary never- 
theless to wear nets throughout the year on these islands. It is also described 
as common on Guam by Swezey (1942) who regards it as the ‘‘Culex sp. near 
vishnui’’ recorded by Fullaway (1912). It is probably also the Culex sp. of 
Schnee (1912) from Saipan. The biology of this species is well known. It is 
domestic in its imaginal and larval habits. Larvae can be found in domestic 
collections of water, drains, flooded latrines, overflow water from kitchens, 
ground pools, ditches, shallow wells, and more infrequently in tree holes and 
bamboo. The prime requisite is that the habitats be near human dwellings. 
Stagnant water is preferred although by no means necessary. The adults are 
anthropophilic and nocturnal in their feeding habits although they bite to a 
lesser degree in twilight. They are never found far from human dwellings. 


L In addition to C. quinquefasciatus Swezey (1942) speaks of an undeter- 

mined Culex species. The smail dark mosquitoes mentioned by Esaki (1939) 
from Japuteick Island in Ponape harbor may be a Culex. This species is des- 
_cribed as producing a very painful sting. 
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*Keys To The Mosquitoes Of Micronesia 


The keys have been prepared from material in the U. S. National Museum 
and include all species recorded in the literature. Aédes albopictus is included 
although it is not certain whether or not this species occurs in Micronesia. 
Specimens from Hawaii were used although no larvae were available. The genus 
Anopheles is included because of its possible introduction. 


Adult Females 


1. Palpi in both sexes almost as long as proboscis; abdomen never entirely 
covered with scales, often nearly bare; scutellum crescent shaped 
with evenly distributed marginal setae-------------- genus Anopheles 
(None of this genus has been reported from the area, but it is inserte 
because of the importance of immediate detection should it be found. 
Introduction under the conditions of rapid transportation of the present 
war must be considered as imminent.) 


-- Palpi of female much shorter than proboscis; abdomen densely clothed 
with scales, both above and below; scutellum trilobed, the marginal 
setae in three groups------------------------------------------ 2 


2. Tarsal segments uniformly brownish, not distinctly banded; proboscis 
Without a distinct narrow white band at middle-------------------- 3 


-- Tarsal segments distinctly banded or otherwise marked with white; if 
these bands are narrow, the proboscis dark with a white band------ 4 


3. Scutellum densely covered with flat yellowish-white scales; tip of ab- 
domen sharply pointed ----------- Aédes (Aedimorphus) ‘oakleyi Stone 


-- Scutellum with narrow curved scales only; tip of abdomen bluntly round- 
ed----------------- —Culex (C.) quinquefasciatus Say (=fatigans Wied.) 


4. Proboscis dark, with a median white band; top of head without a sharply 
defined spot of pale scales--------------- Culex (C.) annulirostris Skuse 


-- Proboscis uniformly dark; top of head with a sharply defined patch of 
pale scales-----------------------------+---------------------- 5 


5. Dorsum of thorax with four stripes, the median pair slender, yellowish 
straight, the lateral pair broad anteriorly, silvery, curved, clypeus 
with white scales---------------------- Aédes Gtegomyia) aegypti (L.) 


-- Dorsum of thorax with only a single median stripe, with or without la- 
teral stripes; clypeus without scales---------------------------- 6 


*Prepared with the assistance of Dr. Alan Stone, Division of Insect Identifica- 
tion, Bureau of Entomology and Plant Quarantine, United States Department 
of Agriculture. 
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Dorsum of thorax with only a median white or creamy yellow stripe ona 
dark background --------------------------------------- woceee- 7 


Dorsum of thorax with three narrow yellow stripes on a yellowish-brown 
background only the median stripe reaching anterior margin, the la- 
teral stripes short curved---------- Aédes Gtegomyia) pandani Stone 


White scales on pleura of thorax arranged more or less in two lines; a 
line of white or creamy scales over wing-root continuing nearly to 
lateral lobe of scutellum; pale abdominal spots slightly removed from 
bases of segments----------------------------------------- +--+ 
-------- Aédes Stegomyia) scutellaris pseudoscutellaris (Theobald) 


White scales on pleura of thorax arranged in irregular patches; a patch 
of white scales in front of wing-root only; pale abdominal spota at 


bases of segments------------ ~Aédes (Stegomyia) albopictus Skuse 
Fourth Instar Larvae* | 
No distinct air ne wane ne --- = = += - = - - = - = === - genus Anopheles 
A distinct air tube, somewhat longer than basal width------------- 2 
Air tube with several pairs of hair tufts------------------------- 3 
Air tube with but a single pair of hair tufts---------------------- 4 


Air tube about four times as long as width at base, tapering from about 
the middle; four pairs of hair tufts on air tube, the subapical one out 


of line ------------- —Culex (C) quinquefasciatus Say (=fatigans) 


Air tube about six times as long as width at base, tapering evenly from 
base; about six pairs of hair tufts on air tube, none markedly out of 
. line -------—--------------------- Culex (C.) annulirostris Skuse 


Comb scales with pronounced denticles at base; thornlike process at 
base of metathoracic hair tuft large, strong--------------------- 


nee Seater w ol Wie te nk ace Scan ani Aédes Stegomyia) aegypti (L.) 


Comb scales without basal lateral denticles, but usually finely fringed; 
thornlike process at base of metathoracic hair tuft small, incon- 
SPiCUOUS-------------- +--+ ee 5 


Length of antenna about 6 times its greatest width, antennal hair about at 
middle---Aédes (Stegomyia) scutellaris pseudoscutellaris (Theobald) 


Length of antennal shaft about 10 times its greatest width; antennal hair 
slightly beyond middle--------- Aédes (Stegomyia) albopictus Skuse 

This last couplet is based upon published statements, and has not been 
checked against specimens of albopictus. Because of their similarity, 
care should be exercised in the determination of albopictus and scutel- 
laris pseudoscutellaris. 


*The larvae of Aédes oakleyi and A. pandani, both from Guam, have not been 


described, 
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Other Diptera 


About 30 species of Ceratopogonidae, biting midges, have been recorded 
from Micronesia. The geographical distribution of these is given by Tokunaga 
(1940). Only a few attack man and only two species are present in sufficient num- 
bers to present a medical problem. 


Culicoides peliliouensis Tokunaga. This midge is very abundant in the 
Palau group and is known as the Palau gnat. According to Esaki (1939) they 
are very troublesome to everyone. There is a periodicity in their appearance. 
Esaki (1939) states that they appear for about a week around the first and mid- 
dle of the month and disappear almost completely between these periods. Dur- 
ing the periods of abundance these midges appear daily at 1500-1600 and then 
gradually decrease after dark and disappear almost completely by midnight. 
He believes that the bimonthly periodicity is in some way controlled by the 
tides. C. peliliouensis breeds in the mangrove swamps. It is a small insect, 
1.0 to 1.4 mm, in length, but its sting inflicts a sharp pain. The site of the bite 
swells with violent itching which may prevent the victim from sleeping. A sus- 
ceptible person may suffer for several days. The natives and resident Japan- 
ese are said to have developed a certain degree of immunity. These insects are 
sufficiently small so as to enable them to pass through ordinary mosquito netting 
readily. However, they can be driven away with smudges. This species has 
been recorded from several of the islands of the Palau group but none of the other 
Micronesian Islands. Another species is supposed, according to Esaki (1939), to 
exist on Palau but no further information is available. 


Culicoides esakii Tokunaga. This species occurs principally in the 
mountains of Ponape although it has been recorded elsewhere in the Carolines. 
The larvae are found in mountain streams. On Ponape it is recorded by Esaki 
as extremely abundant. It is a smaller species (less than 1.0 mm.) than peliliouen- 
Sis and not as severe a biter. Therefore in spite of its tremendous numbers it 
is not as important as a pest. 


Flies are common throughout Micronesia although little is known about 
the species involved. Stomoxys calcitrans (L.), the biting stable fly, has been re- 
corded fro.n Guam. The house fly of Guam and perhaps the rest of Micronesia 
is either Musca domestica (L.) or Musca vicina Macquardt. M. sorbens Wiede- 
mann may also occur in Micronesia although there are no records. Blow flies 
(Calliphora sp.) have been recorded from Guam as has also Sarcophaga misera 
Walker. It is possible that these genera occur on many of the islands althoug 
information is completely lacking. Other flies of medical importance which 
occur on Guam are Lucilia graphita Shannon and Ophyra chalcogaster Wiede- 
mann both of which have habits similar to Musca as well as Chrysomya mega- 
cephala (Fabricius) and C. rufifacies Macquardt. No papers on the muscol 
flies collected by the Esaki Micronesian Entomological Expedition (1936-1938) 
have been found. 


Chironomid (Chironomus, Tanypus, etc.) midges are common but are 
harmless. Simulium and Flebotomus do not occur in Micronesia. 
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Lice and Fleas 


Information on fleas is almost completely lacking. Esaki (1939) states 
that they may be fairly widely distributed among the natives but that he was un- 
able to obtain any specimens. According to this author Pulex irritans (L.) is 
extremely rare in the Mandated Islands and almost impossible to find in the 
Japanese residences. In his later paper (1940) he states that ‘‘it is believed 
that they (fleas) do not breed in Micronesia because of the humidity.’’ This 
suggestion concerning humidity apparently comes from Sanford (1905). Rats 
are common but the occurrence of Xenopsylla cheopis Rothschild is purely 
conjectural. This point should be given immediate attention by entomologists. 
Thompson (1938) did not list Pulex and Xenopsylla in Micronesia. 


Schnee (1904) recorded Pediculus humanus capitis de Geer and 
Phthiris pubis from Jaluit in the Marshalls. Girschner (1904) describes lice 
as abundant among the natives of the Truk Islands. The same author also 
(1910) reported cases of head-louse infestation from Ponape. Fullaway (1912) 
found the same species in Guam. There are no reports whatsoever to indicate 
the presence among the natives of Micronesia of the body louse. Esaki (1939) 
apparently collected no specimens of lice and merely says that head and pubic 
lice have been reported from Micronesia. 


Cockroaches and Bedbugs 


Bedbugs have been reported from most of the larger islands in Micro- 
nesia. The species is the tropical bedbug, Cimex hemipterus Fabricius. The 
early report of Cimex lectularius L. by Fullaway (1912) may be a misidentifi- 
cation although it is possible that this species may be introduced into port 
cities where it might survive for considerable periods. Bedbugs are said to 
be common in native quarters, but as would be supposed, they are rarely found 
in the dwellings of Japanese, Americans, and other foreigners. The problem 
for Naval personnel should be no different from elsewhere. 


There has been very little information published on the cockroaches 
of Micronesia. Fullaway (1912) observed that Blattidae are numerous on 
Guam and according to the records of the Hawaiian Sugar Planters Association 
(1943) the common roach, Periplaneta americana, is very abundant, These 
records indicate that five other species are also present. Doubtless americana 
and others are to be found elsewhere in Micronesia. However, they should not 
present any unusual problems. 


Beetles of Medical Importance 


Several species of beetles, commonly known as “‘lamp bugs’’, belonging 
to the Oedemeridae are known to occur in Micronesia. The medical importance 
of these species in the Mandated Islands has been discussed by Esaki (1939). 
These insects produce cantharidin which is present in the secretions and the 
body fluid. This substance is a severe irritant to the human skin and contact 
With it causes inflammation and blisters. These beetles according to Esaki 
(1939,1940) are extremely numerous in Micronesia. He lists the following 
species with their known Micronesian ranges: 
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Eobia truckana KOno------------- Truk 


E. uchiyamai K6no--------------- Palau Group 
BE. gigantea KOno----------------- Ponape 
Alloxacis flavipes Kono----------- Saipan 
Sessinia decolor Fairmaire------- Marshalls 
S. impressithorax Pic.----------- -Marshalls 
S. livida Fabricius--------------- Marshalls 
Anaca palmarus Zacher---------- Marshalls 


Some of these records are based on the material collected by Karsch 
(1881). Two species of Anaca are recorded by Schnee (1904) from the Mar- 
shall Islands but the specific names (identified by Kolbe) are not given. Blair 
(1940) records Sessinia canella from Truk and four species of Copidita from 
the Carolines. It is not known whether or not Copidita spp. are of any impor- 
tance as cantharidin producers. The ‘‘lamp bugs”’ are slender, delicate 
beetles, colored brilliant yellow to dark brown according to the species. Size 
also varies according to species from 8-9 mm. and 12-15 mm. These beetles 
are positively phototropic and gather in great numbers around lights at night. 
They often fly into dwellings in great numbers thus affording the chance of 
contact with human skin. Esaki (1939) states that at times hundreds of these 
insects will fly into rooms and surround the lamps in thick clouds. Matsunaga 
(1938) has described the vesicular dermatitis caused by contact with these 
beetles. The symptoms are similar to those caused by Paedurus. 


The following is also given by Esaki (1939): ‘*The insects are known 
to be damaging to coconuts, gathering in the male flowers and damaging them. 
When they gather honey by boring through the perianth thousands of them may 
be seen covering the coconut flowers. Since the coconut honey is known as 
toddy, the beetles (damp bugs) are also called the toddy beetles. Toddy isa 
delicacy liked by the natives who brew the wine by fermentation. In some is- 
lands under Japanese mandate the gathering of this honey is prohibited because 
of the intoxicant made from it. In Wotje of the Marshall Group the author 
witnessed the beetles gathering in hordes around a honey gathering establish- 
ment. When the beetles drop into the honey, it is no longer fit to drink. There- 
fore, great caution is taken to prevent the beetles from getting into the collect- 
ing bottles. In Woleai the wine is customarily prepared by putting the honey 
into a coconut husk and storing it in front of the house. If one has a grudge 
against the person brewing the wine, he may put the beetles secretly into the 
coconut husk and thus cause those who drink it later great suffering.” 


Wasps and Ants 


Stinging wasps are sufficiently abundant in Micronesia to cause Esaki 
(1939, 1940) to include them in his report on the insects of medical importance. 
The genera Megachile and Pison are widely distributed throughout Micronesia. 
Lithurgas also has a fairly wide distribution. Also in the Marianas and Palau 
Groups there are several members of Sumenidae. All of these groups contain 
stinging species. The important group in this respect, however, is the Vespidae 
which are especially numerous in the Marianas. The vespid wasps of Micronesia 
have been discussed by Esaki (1939) and Swezey (1942). Polister olivaceus de 
Geer is a large yellow-legged wasp which is very common around dwellings. The 
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drones which are driven from the nest and enter the dwellings are harmless. 
Ropalinda marginata sundaica (van der Wecht), another vespid wasp, is a small 
long-legged species. It is also common throughout the Marianas. As in the 
previous species nests are built beneath leaves or in trees. Stinging wasps in 
general constitute a problem no different than elsewhere although they may be 
somewhat more numerous. 


Ants are important in Micronesia from the standpoint of destruction of 
stored food, etc., as well as in attacking man. At least five species fall into the 
first category but the problem is no different from elsewhere and further dis- 
cussion is omitted. Odontomachus haematoda is widely distributed and very a- 
bundant in Micronesia. It is a large black ant with conspicuously long jaws. 

The bite of this species is very painful. The females are winged. The workers 
are apt to crawl into the clothing when one walks through the brush or forest. 
Specimens have been collected from all of the larger Micronesian Islands. They 
are described as pests by Schnee (1904), Fullaway (1912), Wheeler (1912), and 
Esaki (1939,1940). Solenopsis germinata rufa Jerdon is the small red species 
known as the fire ant and is extremely abundant in the Marianas (including Guam). 
Its bite is more painful than would be expected from a small insect. They fre- 
quently invade dwellings and gather in the beds. It is a very troublesome pest. 
Camponatus variegatus novahollandiae Fabricius, known, according to Esaki 
(1940), as the South Seas giant red ant, is a large yellowish-brown red ant living 
mostly on trees. The bite is not as severe as that of Odontomachus, except for the 
soldier caste which have large heads and whose bites are very painful. Esaki 
(1941) describes them as numerous in Kusaie and Ponape. 


Mites and Ticks 


The information on ticks is scanty and probably unreliable. Whatever 
species do exist are certainly of relatively recent introduction. A large species, 
reported by Esaki (1939) as probably Rhipicephalus sanguineus Latreille, is 
common, although it certainly attacks humans infrequently, if at all. Fullaway 
(1912) reported Margaropus annulatus australis from Guam. This species was 
doubtless introduced with cattle. 


Small red hexapod trombiculid larvae (Trombicula sp.) are abundant 
on all of the islands in western and southern Micronesia. They are the cause 
of the ‘‘red-bug’’ itch and are described by Esaki (1939) as the scourge of all 
visitors to these islands. The range of this species, whose identity remains 
to be established, is from the Moatrok group on the east to the Palau group on 
the west. The dermatitis caused by these larvae is well known to the natives 
who call it “‘shin’’ in Truk and “‘krasus’’ in Palau. Iseki (1933) describes the 
dermatitis and its relation to these larvae. This author as well as Matsunaga 
(1926) described the mite as Leptus. However, it seems that the larvae must 
belong to Trombicula or a closely related genus. Matsunaga (1926) also believed 
that different species were involved on Palau and Truk. Esaki (1939) does not 
agree. 

These larvae are abundant in the sandy soils of the atolls particularly 
in the coconut and Pandanus thickets and are most numerous after a squall. 
The larvae are hexapod with red bodies less than 0.2 mm. long making them 
difficult to detect without magnification. They seem to congregate on the lower 
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half of the body, especially on those parts covered by clothes suchas the feet 
(within the shoes), lower legs (in the socks), genitals, and groin. 


Esaki (1939) states that, if the larvae are discovered within ‘‘a few hours”? 
of the time of attachment and removed, no ill-effect will be experienced. If 
not, itching will begin in ‘3-5’? hours and a small papule will appear. If this 
papule is left without scratching or treated to relieve the itching it will disap- 
pear within a few days. However, the itching is so intense that usually the 
papules are scratched. This often results in the formation of a blister and 
eventually an ulcer which will take about two weeks to cure. After it has 
healed there is usually a marked pigmentation which may persist for several 
months. Esaki (1939) states that the larvae do not transmit scrub typhus 
(tsutsugamushi). Exposed parts of the body, strangely, are never attacked. 


Matsunaga (1926) also mentions another mite which according to him causes 
an itching dermatitis. He referred it to the genus Tyroglyphus. However, Esaki 
(1939) thinks that it may be Pediculoides ventricosus Newport and that the 
dermatitis is ‘‘copra-itch’’. 


Itch mite, Sarcoptes scabei has been reported by Schnee (1909) from Ponape, 
by Liesegang (1910) from Jaluit, and Evers (1913) from Palau and Angaur. 
Liesegang (1913) recorded 176 cases of scabies from Ponape. 


scorpions and Spiders 


Scorpions are common throughout Micronesia. Isometrus europaeus (=I. 
maculatus de Geer). This species is said by Esaki (1939) to be rather uncommon 
although it frequently gets into kitchens and pantries where it is a menace to 
humans. Its sting is extremely painful, although never fatal. It is known to 
occur on Jaluit, Kusaie, Koror, Palau, Saipan, Truk, and Ponape. Hormurus 
australasiae Fabricius is also widely distributed in Micronesia. It is never 
found indoors but rather is common on coconut trees. Its sting is not as poison- 
ous as that of I. europaeus. It has been found on Saipan, Rota, Ponape, Truk, 
and the Palau group. 


There are no poisonous spiders in Micronesia. 


Centipedes and Millipedes 


There are at least ten species of centipedes known to occur in Micronesia. 
These have been described by Esaki (1939, 1940) and Attems (1914, 1938). Two 
genera, Scolopendra and Otostigmus, are represented. However, only species of 
the former are known to be of medical importance. Scolopendra morsitans L. 
apparently is spread throughout all of the islands. They are especially abundant 
in the Marianas. They live outdoors under logs and leaves as well as in damp 
places in dwellings. Generally they are less than 10 cm. in length although some- 
times they are longer. S. subspinipes Leach is a larger species attaining a 
length of 18 cm. in the Marianas. Esaki (1939) believes that it also has a general 
distribution in Micronesia. This species often invades houses. Their bite is 
extremely painful and it is well to avoid being bitten by them. Centipede bites 
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‘are frequent in Micronesia. The German reports indicate that the treatment of 
-centipede bites was a common item in the medical service extended to the 


natives and other inhabitants. Esaki (1939) indicates that the same is true under 


the Japanese occupation. 


The large myriopods Gpiroboloidea) apparently are confined to the 


| Palau group. They are especially abundant on Peliliou and Angaur. They are ex- 


tremely numerous in rotting wood and on trees. When caught or trapped, they 
exude a dark brown liquid which can be squirted laterally as much as 20 cm. and 
in quantities sufficient to moisten the whole surface of the palm. There is at 
least one known case of temporary blindness (three days duration) due to the 
discharge of this fluid into the eyes. If the fluid strikes the skin, it causes a 
sloughing of the epidermis within a few days. 
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Rodents 


The rodents of Micronesia have been introduced without exception at 
one time or other by man. Information on the distribution and abundance of the 
known species is fragmentary and considerable variation in the actual numbers 
will doubtless be encountered from island to island. 


There are four species that are best distinguished from one another by 
body size and the relative length of the tail. Color cannot be depended upon to 
distinguish the species. To determine the relative length of the tail, bend it ) 
sharply forward along the back and see whether or not it reaches beyond the nose. 


Length of head and body about 75 mm. (3 inches)------------ 
a emma enn e ene een nee —House mouse (Mus musculus) 

Length of head and body about125 mm. (5 inches)------------ 
mee ee ne eee n enna —Polynesian rat (Rattus exulans) 

Length of head and body 150 mm. (6 inches) or more 
Tail longer than head and body-------------------------- 
3 o--------------------- Common house rat (Rattus rattus) 
Tail shorter than head and body------------------------- 
ween eee ee ++ - Norway rat (Rattus norvegicus) 


House mice (Mus musculus) occur wherever there are villages and have 
undoubtedly spread out into the fields on the larger islands. They have little if 
any medical importance. There are definite records from the islands of Saipan 
and Guam in the Marianas; Yap, Lamotrek, and Ponape in the Carolines; and 
Jaluit in the Marshalls. 


Polynesian rats (Rattus exulans) were present in the islands when white 
men first arrived, having been brought in centuries before by the natives. They 
have been reduced in numbers and perhaps exterminated in some places by the 
larger and more aggressive rats introduced by the white men. Consequently 
the Polynesian rats are most likely to be found now on the small, remote islands. 
Sometimes they are exceedingly abundant about the houses of the natives. They 
can apparently survive on small atolls that are washed over during storms. 
Nests are sometimes built in coconut trees at the bases of the fronds. The 
natives try to kill off the rats when they become too abundant, and sometimes 
use them for food. The color may be light or dark brown, but it is seldom or 
never black. A subspecies (micronesiensis) has been named from Ponape, but 
it is not known to differ in habits from the other Polynesian rats. There are 
definite records from the islands of Saipan and Agijuan in the Marianas; Koror 
in the Palaus; Yap, Woleai, and Truk in the Carolines; Jaluit and Odia in the 
Marshall Group. 


Common house rats (Rattus rattus) are to be expected wherever ships 
have called regularly. In the larger and more settled islands they have killed 
off or driven out the small Polynesian rats, and from an economic and medi- 
cal point of view they are the most troublesome mammals that will be encoun- 
tered. Generally in tropical countries they are more abundant than Norway 
rats. Three types that are usually designated as subspecies may be distinguish- 
ed on the basis of color, as follows: R. r. rattus is entirely black; it is usually 
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found in and about human habitations. R. r. alexandrinus is grayish brown 
above and gray below; it is also found chiefly about settlements. R.r. 
frugivorus is brown above and white below; it tends to live away from build- 
ings and is largely aboreal, nesting in the fronds of coconut trees. The gray- 
bellied alexandrinus is usually the most common. There are definite records 
of one or more subspecies of Rattus rattus from the islands of Saipan, Tinian, 
Rota, and Guam in the Marianas; Koror and Babelthuap in the Palaus; Yap, 
Ulithi, Truk, Ponape, and Kusaie in the Carolines; and Jaluit and Majuro in the 
Marshalls, 


Norway rats (Rattus norvegicus) are likely to be found in this area 
chiefly about wharves and warehouses and under the floors of dwellings. They 
do very little climbing, preferring to live in burrows in the ground or in ready- 
made cavities, such as sewer drains and the crevices in loose-rock fills and 
breakwaters. Black Norway rats, which are rather rare, are sometimes re- 
garded as a subspecies, R. r. hibernicus. There are definite records of Nor- 
way rats from the islands of Saipan and Guam in the Marianas; Koror in the 
Palaus; and Truk and Ponape in the Carolines; and Jaluit in the Marshalls. 


As yet there is no evidence to indicate that the rats of Micronesia 
are reservoirs of any of the diseases which affect humans. The single ex- 
ception is a small epidemic (8 cases) of plague reported in the Marianas in 
1910-1911. However, consideration should be given to their potential roles 
in plague, typhus, and leptospiroses. 


Other Mammals 


There are no other mammals on Micronesia of medical importance. 
Bats are numerous and are actually the only native mammals. In general, 
there are two types of bats, the large fruit-eating species and the small in- 
sectivorous species. The former are referred to frequently as flying foxes 


and are of economic importance because of their attacks on such fruits as 


the guava and breadfruit. They can be recognized at considerable distance 
by their slow laborious flight. The natives are said to kill these bats both 

to prevent damage to their crops and as a source of food. Deer have been 
imported into the Marianas Islands including Guam but are not known to be 
present elsewhere in Micronesia. They are destructive to gardens and plan- 
tations and are a source of food to the natives. Among the domestic animals 
pigs, cattle, water buffalo, horses, mules, goats, sheep, dogs, and cats have 
been SL espa On some of the islands pigs, dogs, and cats now have be- 
come wild. 


Reptiles 


There are no poisonous terrestrial reptiles in Micronesia. At least 
three lizards are known to occur but all are harmless. In the ocean about the 
islands are several species of sea snakes (Hydridae). These snakes are 
easily identifiable by their laterally compressed tails. All are poisonous 
although some are much more so than others. However, they do not strike 


unless forcibly restrained such as in removing them from fish nets. They 


do not attack bathers. If sea snakes are avoided, snake bite poisonings are 
not apt to occur. 
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Poisonous Fish* 


The problem of poisonous fish in Micronesia is actually no different 

_ from that in other tropical areas bordering the Pacific and Indian Oceans. 
However, it is enhanced by the close contact with the ocean and the almost 
complete absence of a fresh-water fauna. Fish poisonings were commonly 
reported by the German physicians and there have been numerous cases 
recorded in the Japanese and American reports. Schnee (1903) in the Marshalls 
apparently made the first observations on poisonous fish in Micronesia. In 1911 
he,described a number of cases of Synaceia-poisoning from various islands of 
.Micronesia. A Japanese report from the Marshalls indicates that the govern- 
qpent hospital treats about a dozen cases of fish poisoning each year. Case 

_ fatality is placed at 10 percent. Mashita and Homma (1923) observed that fish 
- poisoning was a source of trouble both to the natives and to the Japanese parti- 
cularly in the Marshalls and Marianas. Fish poisoning occurs by the eating 

of poisonous flesh or viscera or by being punctured by venomous spines or bar- 
bules. 


All fishes with poisonous flesh belong to the Plectognothi. These fish 
lack the ordinary scales characteristic of bass, trout, etc. Instead they are 
covered with bristles or spiney scales, strong sharp thorns, or spines, or en- 
cased in a bony box-like covering. Some are naked i.e., with no scales or 
Spines. In this group are the fish** commonly referred to as swell or puffer 
fishes, porcupines, burr fishes, cow fishes, trunk fishes, box fishes, thorn 
fishes, etc. These are primarily species of coral reefs and rarely occur in 
the open sea. The poison in the flesh of the puffers and porcupine fishes is 
an alkaloid and is therefore not destroyed by cooking. It is commonly experi- 
enced that those in breeding condition are most poisonous. There is much 
disagreement among the natives as to which species are poisonous. It is 
possible that in many cases poisoning has been due to toxins produced by... 
bacterial action due to improper handling and preparation. 


Venomous fish (fish with poisonous spines) are also common in Micro- 
nesia. The most important species belong to the scorpion family** (Scorpae- 
nidae) are commonly known as scorpion fish; warty lump fishes or spiny toad 
fishes (Synanceia); zebra or tiger fishes; or stinging fishes. 


The next most dangerous venomous fishes are the sting rays. These 
occur in shallow water, lagoons, estuaries, etc. They usually lie on the bottom 


*Much of the information in this section is from notes supplied by Dr. 
Leonard P. Schultz, Curator of Fishes, U. S. National Museum. 


**There are illustrations of these fish in ‘‘Survival on Land and Sea,”’ 
Publications Branch, Office of Naval Intelligence, 1943. 
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concealed in the mud or sand where it is very easy to step on them. When this 
occurs, the tail whips upward driving its spine into the leg of the victim. There 
are records of these spines actually being driven into the bones of the feet or the 
legs. Some catfish have pectoral fin spines equipped with poison glands. The 
poison produced is not particularly toxic but there is danger of secondary in- 
fection in the wound produced by the spines. 


If it is desirable to collect and preserve specimens for identification, 
the following points should be observed. If possible, the fish should be placed 
alive in a mixture of one part of commercial formalin and nine parts of water. 
This solution is of sufficient strength to preserve small fish up to five inches in 
length, in about three days, but larger specimens should be left in it for a greater 
length of time, depending on their size. All specimens over three inches in length 
should have a small slit made in the side of their abdomen, or they should be in- 
jected with the formalin preservative. Very large fish, a foot or more in length, 
should have the formalin not only injected into their abdomen, but about every two 
inches in the muscle tissue as well, and left in the formalin solution from five to 
seven days, or more. After that time, if it is desired, they can be transferred to 
water, and the formalin washed out for one or two days, and then placed in seventy- 
five per cent alcohol. One precaution should be observed, never to crowd the fish © 
in the containers. There should be plenty of excess space and they should never 
be placed in the container like sardines are packed in a can. If it is desired to 
leave the specimens in formalin indefinitely, they may be transferred to a weaker 
solution, made up as follows: One part formalin to fifteen or eighteen parts of 
water, to which has been added two teaspoonsful of borax to each gallon of pre- 
servative. This weaker formalin solution is usually of sufficient strength to | 
preserve the fish indefinitely if the container is closed tightly. Always fill the 


containers full of liquid. 


If formalin is unavailable alcohol can be used. Specimens should be placed, 
while still alive if possible, into thirty-five per cent alcohol and in about six hours 
they should be placed in seventy five per cent alcohol. If the specimens are at 
all crowded, the alcohol should be poured off and fresh seventy-five per cent 
alcohol added the next day. If specimens become soft, then another change of 
alcohol should be made, using seventy-five per cent again. In general, formalin 
preservation is best at the start and should be used instead of alcoholic preser- 
vation because the formalin hardens the specimens. However, after the fish 
have been in formalin a week, they should be transferred to seventy-five per 
cent alcohol, after thoroughly washing the formalin out, because the acid in the 
formalin has a tendency to soften the bones unless it is neutralized. 


Labels with essential data (date, locality, kind of water, collector) should 
be placed in each jar package. A durable paper (linen) should be used when the 
label is placed in the preserving fluid. If for security reasons, data cannot be in- 
cluded it should be given a number and the same number placed with the speci- 
mens. Fish, after they are thoroughly preserved (usually 1-2 weeks), may be 
wrapped for shipment in the following manner: Place the small fish in a stack 
(like wood is piled), with their heads outward, so that the tails are protected, and 
then wrap them in cloth, with the ends secured firmly, tied up with a string, or 

sewed. Be sure and protect all the fins when wrapping fish for shipment. All 
containers should be completely filled with packages of fish, or the excess space 
filled with excelsior, or dry grass. Do not use paper; it softens and dissolves in 
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the liquid and does not fill the spaces. After the container is completely filled, 
then most or all of the excess liquid may be poured off, leaving the contents of 
the container wet. Be sure the container is sealed to prevent evaporation. In 
the case of metal cans, the top should be soldered on. Shipment may be made by | 
mail or express or other means. 


ma ht nn Eo ~~ ao shed 


i 

In the event formalin or alcohol is not available, fishes may be preserved | 
in salt. The fish should first be soaked in a saturated brine solution and, when 
thoroughly impregnated, they should then be packed in dry salt for shipment. As 
in the case of other methods of preservation, the abdominal cavities should be 
opened to allow the salt solution to enter freely. It may be necessary in the case 
of fishes that feed on vegetation, to open the intestinal tract and remove the vege-— 
table matter accumulated therein. 


To secure identification the specimens should be sent to the U.S. Naval 
Medical Center, Bethesda, Maryland, Attention, Curator of Fishes, U.S. National 
Museum. Because of the confusion in nomenclature and the lack of information 
on the distribution of poisonous svecies, any collections of fish suspected of 
being poisonous would constitute an important contribution to the knowledge of 
this subject. 
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APPENDIX A 
METEOROLOGICAL DATA ON 
THE JAPANESE MANDATED ISLANDS 


- The following tabulations are taken from Sogen’s (1941) treatise on 
dengue in Micronesia. These records were taken from the data of the govern- 
ment meteorological stations. The Japanese Government has apparently not 
llowed the publication of reports — exclusively to meteorologic observa- 
tion. 7 
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APPENDIX B 
POPULATION DATA ON MICRONESIA 


These data were compiled from Japanese census reports on the Japanese 
Mandated Islands and the American census reports on Guam. 
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TABLE 5 
POPULATION OF GUAM _ 


1080 44 7b 
1925 16,648 
1930 16180 
1935 20,899 
1940 - 21,502 
ii, ee 


APPENDIX C 


SOURCES OF DRINKING WATER IN THE JAPAN- 
ESE MANDATED ISLANDS | 


These data are translations of the report of Arai (1928) on the sources of 
drinking water in Micronesia. It is recommended that this information be used 
Only as a source of information on the location of supplies. Information on water 
analyses and potability should not be accepted until verified. Supplementary in- 
formation can be found in the ONI Monographs on the various Micronesian Groups 
= the Military Government Handbooks (OPNAV 50 E-1) for the various parts 
of Micronesia. 


soz ou ou Or +; “OU ou OP (parse Te24 ou IB9TO UTeI JUSWUISAO0 
10U) -nou uedteg 
sox ou ou ou ou or 7'¢ oT Te2 ou IB9TO ured TeqidsoyH 
AIOA -nou uedieg 
pete} TIT wntp ou ou og. eae wIntp Tea ou prqan} Sutuunt nyeqeuey, 
uoum ‘Sex AOA -oWw -oul -noeu ATWUSIT[S 
| Sof ou wimp ou ou OU. O°opT- emir Tet ou Iesjo Bulgds wuotye1s sTqed 
-oul AoA = -neu 
ou SHIT Wnip coed} of}}TT OU O’SGPT wintp Tet} AyTes prquny JoATs HOPTSUNS VY 
AJOA -9ul AJOA -3u -nou ATWUSITS 
ou THT wntp ou ou ou OLET Yoru Ter} = Ayes prqun} (€) TToM TIYSe{NYOPeS 
-ow -nou ATLUSITS (QOUSPTS9I UBTT 
-TATO) uedearey 
ou ou wmntip 368. Oa of OLT.. yond ten: Tes ptqan} (Z)TTOM (SOUSPTSSEI USTT 
-9Uul : -nou ATQWUSIT[S -TATO) uedeiey 
pettoq ou wntip ou ae al ea wnip Ted} ou prqan} (DITOM (SOUSPTS9T UBTT 
pues petei{ty -oul -oWw “nou ATVWUSTIIS -TATO) Uederey,. 
usyuM ‘Sox 
ou =68THIT OTT coe ou =6Oou =6—o’9gg) )«=yonm Tea} AT es prq.an} eyet = el Ty-uerzeyo 
AJoA 8 -nou 
ou ail wnt ou, ou ou O'ZT Yon fea. AaTes ptqan} TTomM 1se0D edsng 
-9Ul AJoA -nou Aa 
AWITIQe, oyeyd OWTT SIUC aIIM 31821 apr Jone uo o1sey, ooueareodd ISCM AYITBOOT 
“Od. =i0S “WY -IN -IN -dOTYD ofUeZIO -oVveYy  LOPO JO SpuTy 


(S261 ‘Tlady ut peutwex a) 
SANVISI SYNVINVIN ‘TI 


"sI] wedteg (1) 


» QQ = 


81 


sof wnip wnip ou ou ot - Ot OTUITT Tea.. ou Iealo IOATI Aeuu0d 
-oul -ow AjeA = -neu 
pera} wntp wntp ou ou ou eee STHIT Ten ou ptqan} IOATI eiodelexy 
uayum ‘sof -sW -ow AJoA 8 -neu 
altace lates initia aces 
AyTIGe1 eveud suT'T eTuOW 9y12} a7yet}, apt AayeIN UOT, 9yseL souerpeddy  JolemM AyITeVoO'T 
“og tS -Wy -IN -IN ~-dOTYD oTUesIO -ovEeY ¥ 1OPO JO Spury 


(p1U0D) (GZET ‘Ttady Ul peurwrexy) ‘“s]T uedreg (1) 


ou Yonw yonu 3s0ey ou ou g°TGZ yonw ‘Ten (YeOM) ‘prqaun, ysarew 
-nou AiTes 
OU STITT yonut ou ou ou g°gLT Yyonw Tel} (Heem)  zeejo TIOM 


-nou AijTes 


ou wWmip yonur ou ou OU GZ/T  Yonw Tet (xeomM) prqan} TIom 


-oul -nou AjjTes 


Ayttae4 oyeud Sully BIUOW d}I2} 9182} opt JeneWN u0on sseZL souereaddy Is1eM 
“Od ~-tN§ “WY -IN -IN -40TUD ofuesIO -ovey FB 10pO JO SPUTH 


(G26 ‘Trady Ul pourwexm) ‘puels] ueluty, (2) 


eye'T namsyo 
uosuog 


odnzell 


AyI[Teoo0'T 


82 


ce mae ES 5 Game “ce “cc « GSBT Tea} ce rT; ZOATI odny 


-nou 
sah ope we ee cs T'S8T . Tet} ou Teayo Zutads odny 
“nou ' 
eee et a a oa + oq Oe piqany = deaqa erungengy & 
usym Sok» -nou ATWYSITS , 
ou ee ee & ce = O'SLT . Tet} Ayes prqiny TIam 4SBOD a80j0L 
-neu ATystis AT YSITS | 
ou - Q’o¢ ou ou OU G‘PIP - [e213 ou reajo TIom 1SBOD OUP, 
-nou 
AYITIGQe} oyeud SWT'T STUOW 9}14) 310) opr JaneW u0olM oaisey, souvreseddy sasqem AYITBDO'T 
-Od -Tns -WY -IN -IN -dOTUO olUeBIO -oeeY ® AIOPO JO sputy 


(TeytdsoH uedteg ey Aq pouTwexy) ‘pueIST B10YU (¢) 


sof 


sof 
ou 
ou 


sof 


AYITIQe} oyeyd OWTT VIUOU |}TT} Je. SplsoyT 191,81 


-Od 


SHIT: «ou 


aT ou 
youu eTqqIT 


yon att 


STHIT SIT 


-lm§ 


ou 


ou 


ou 


“WY 


Ou 


ou 


Ou 


ou 


ou 


-™N 


Ou 


ou 


you JdAO. 


10U  JeAO 


10u 


~IN 


0°0S$ ~=- STHET 
AJon “nou. 9 i> ndnsjtitynjnsueg 
O°Se } =e {et}. OU Testo ured [OOS OTT 
Adon -nou -qnd omnsez 
puno} O°OGT eH Tet}. AjTes Q0Ue YS TTSM — nzogex 
-nou -qns 3uT}eoTT 
| YIM IesTO 
punoy O°OGT Yonur Tea} = AVTes 90ue}s TT9M Inyex 
-nou -qns 2utzyeoTy avin 
| UYIM JeeTo | 
punoy O°G, etl [ea ou Tes[o TTeM = AO4STUTU UTGO 
-noUu 
UOT} oSBI, souereeddy az3aeM AYITeOO'T 
“YD o1UeZIO -ovEy BR IOPO JO Spury 


Tet} ou reajo Mee | "09 


*sT ymtel (T) 


SAGNVWISI TIVHSHYVIN °¢ 


84 


wie or i =. COE MC,  piqam} — puod puod my 


6¢ 
-ow AT}YSTTS 
| ‘SSo[IOTOO 
ou STH ke ce OGG oe «  Ajres « TI9M uring 
pettoq = sxe1} “s c.  « “s O'S &e rT ou “ Tem BpIgos 
uoum ‘sok 
pe[toq ‘6 “6 6 6é ‘é 0°09 ‘6 66 ou 6c 19M yoanyo 
ueum ‘Sof SATJBU SpIseg 
petroq “ ce Prateae Ws Ae eecigs ce = ABs « Tem ~—s nATYSsynqry 
ueym ‘sok ATYBOM 
pe[toq 6é umntp 66 6é “¢ O°S9) 98TH ¢ 66 6c [Tom Qouep 
ueyMm ‘sok -ow ~TSeY [eToTsjO 
‘Img weiZetel, 
sof punofypunoy ou ou punojy O°). det [e2} ou Iea[o uleI  uUoTIeIS sTgeod 
30uU 8 30U 10U AJOA -nou 
AyITIGe} ayeyd SWTT SIUCW 9]IT] o1e2] OpldoT JSNeIN Uo] oa1sey, souereoddy JsiemM AVITeoO'T 


“OG. --ing “Wy -IN -IN -YOD ofuesiO -ovey F 10poO jo Spur 


(Gz6t Atn{ ul pourmexm) ‘sl ouyIOM (2) 


85 


Ppote}[TF c< 6 «ce sé 6< 0°SS 6c ee 6¢ “é [Tom TOoyos oTTqnd 
ueum ‘sof JO JU; Ul 
ou 66 ‘6 “<c ‘é ‘é OOP Youu “ce ‘ce ‘¢ Tem = YouNyO sATYEN 

ou STH STH “ “ “e O'8p Youu ‘e “e go0ueys TToA gouspt 
AIOA -qns SuT}eOTj -Sol Jopje oseTiiA 

UIM IBeTo 

sof punoj punojy ou ou WNIp O°ZT  punoj Tem ou Iee[o UIBI ‘*OD oped], bog 

you 40U -oul } Ou -nou yNog JO ULSaISTO 

AYIIIGe} oyeud SWT'T CIUOW Si] 9381] OpIAOT JeueIN wuom oisey, souereeddy Jssiem AYITBOO'T 

“Og .-—(g “wy -IN -IN -UD offuesiO -o8vey B I0poO JO Spuly 


(GZ6T ‘Atn{ Ul pouturexy) “SI qelocTeIN (¢) 


86 


90uRi1s 


&< WNIp STITT  ¢ ec ODE. cas & ce ~Qns ZuTyeoTj 
—— Tho YyIM YUSTMOT 
-Tah JYSTT 
66 66 punoj 66 66 0°00¢6 ¢¢ 66 66 90UeSqns 
jou ISAO BUT} BOTT 
UIM IeaTO 

ou yon wnip ou ou punoy QO'OOT yonw Tet} Aytes Ie9TO 

-owl 1ou -noeu 


AYITIQe} ayeud SWTT SIUOW di} 31821 OpIJOT Joney{ uot] aise], souereoddy 
-Od -Tng “WY -IN -IN -YO ofuediQ -oveYy B 10pO 


(1X91 ose 
-uedel[ ul SeuT[OIeD ISeY Jepun pejsty) 
(GZ6T ‘Atn{ Ul poutwexd) ‘ST YO}eMIUY (7) 


ce eATYSNY 
cee uledog 
TIOM . QouUSapt 


-soy emumnsily 


I31eM AYITBOO'T 
JO SpurM 


87 


Sok pe} pa} ou ou OU “SWOT 9sTIT [et ou reayo SutTuun. NIBYVICIN 
-d9}9p-Daj}ep -nou 
10uU 40uU 
AytTtqe} syeyd sulr'y eTuoW S112} 918.) Sprlsqoy Ise UOT] OSB], soueareeddy As1eM AYITeBO0'T 
“Od. “it “WY -IN -IN. -YD offuegiO -oeey ¥ 10pO 


JO Spuly 


(ydergououl 
UO UMOYS OU PUTST STUL) 


(GZ6T ‘ASIN Ul poulwexm) ‘ST nzeyeJcey (1) 


SCNVISI HNITOUVO LSHUM “EF 


88 


ce YONU punoy sg, ee Oe SL Tem on Ieeto sutads _ doyg 
jou AoA . -noeu Jeqieg ewmryuso 
ce «< PUNOJ “ “< @ OF. “SDH pree . ou Teayo sutids Aapune'yT epen 
OU AJ@eA Yyeom 
66 ec STH 6c 6< ce OG? STATI ‘c TOPO Pa “6 souSpIset Aspie 
yystITs SBeTITA IOIOS 
‘é «¢ WNP 7 «6 ce’ 086 umtp ve 77 [eas Zz Tljem NIOSOYY-10L0Y 
-39uW -ou Appnu 
se «« UMP ‘< ‘e < OOe tumntp “ [jews soueysqns TIem ons} y-s10104 
-ouw -ow Appnw BUT}BOTT 
U}IM Ie9TO 
66 «« punoj ‘é 6¢ « Ole umtp ce ou TesTO Tom nitemsjoy 
10U -sw -nsjeyeqely 
“ co §=STHIT “ “e « O9OC . STH {Tet}, JAOpo *sqns 3ur TToM pox TeV 
AJaOA . -nNou YUSITS -y}eOT] UTM NS LSYeqerly 
ynq IeeTo 
“c « punos sé ¢ « O06 ott pro’ “6 ‘6 TlomM s0TJO 
}0U yeom ydeizele], need 
6 ««  punogz 6 6< 6é 0°8 aTHtT 6é «é 66 ce TeyidsoH neled 
10U AIOA 
sof punoj} punoj ou ou puUNOoy 0's oTNIIT Tez} ou Testo ulead JUSWIUIBAOY 
400. -30U 10U AJOA -noeuU eas unos 
AYIIIqQe, oyeyd owIT eIUOW S114 ae eplqo, AeyeIN wUoT, osel, souereoddy ssjiem AYWTeDO'T 
oom. “TS “WY -IN:’ -IN -UO ofuesiO -ovey FR 10poO JO Spury 


(Spue[sT neled 
9y} JO suo se ydecZouow Ul UMOUS) 
(GZ6T ‘ABI Ul pouTWex) ‘“puels] Jo10Y (2) 


89 


=— SS - OrlU 7 ’ — yUC — . — Pia cecil baal —_. =.) ~ a ow ¢ ™ be =" be. 71 = . ¢ > Ye fv ae - 


Sak 3 am, oe ow COE Ce ee o ts uOsTyeIey 


you AJOA 

sof cc PUNOT  ¢, ie ee  OFE - OUI a 28y, ee « ee nHOGQA 
}0U AJOA 

Soh cc PUNOT - ¢, cn ee OCT, S2OTRT -og, , “ JaATI ueyny 
10U AIOA 

sah ss PUNO det geen ORL a BUT Ieao JeATI nelepry 
you AIOA -Ysodjor 

sof punoj punoy ou ou 00 ogg aTU1T. Ter. on Tego Sutads | nsesegd 

you 40U AJoA -neu 
AYTIQe} speyd SUIT VTUCW S}TJ} 9}e1} OplIOT Jaye uot} . ase], eouereeddy a}emM AYTEDO'T 
“Od -[ag: -wy -IN -IN -YO ofuesio -ovey Y LIopoO JO Spury 
(Spue[s] 


neled oui Jo suo se ydeaZouow ut uMOUS) 
(GZ6T ‘oun{ Ul pouluexg) ‘pue[Ss] ueseqeyery (¢) 


- 90 


Sof 


oTHIT wntp 


TeydsoH need Aq pourmexys 


ou OTFTT OU OTHT 8TH out] ou g0ueys TTom *[O0YO§ OTT 
~oul ~Byxie “qns SuT}yeOoTy -qnd nstynzey[ 
Yeom U}IM Ie9TO 
petey[Ty punoj punojJ ou puUnNoj stiit OST punoy [en ou 90UB\s IOATI OSBTITA 
uoym ‘sof jou jou yOu e Ou -nou -qns ZuT}BOTT NSTYNSTV TeIlTyV 
YIM IeveTo 
pereyIyJ UmMtp punoy ou punojy ou O'TT punoy [Tey ou 9ouels IOATI SBeIIA 5 
uoeym ‘sof -oW 40U. }0U 10uU -neu -qns ZUT}eOTT NSTIMNS1TYV TeIty 
UIIM Testo ; 
peteytIj UWnitp punojJ ou punojJ ou O'0T punoy ptroe ou aouBjs JoATs (OZeTITA 
uoym ‘Sof -9l jOU 10U 10U. «-yeom -qns 3uTieOoOTy TVATY) SBCTITA 
U}IM IBaTo NSTYNS}Y Teaty 
AWITIGQe} syeyd SWTT BIUOUW 3111] O1811 Oplso,T Jone wuoll oaisel, soueresddy soem AYITeDO'T 


“Og -Tng “uy -IN -IN -UYO ofueZiQ -oveY % L0pO JO SpuTy 


(dnois ajeredes e se yderZ0u0wW UT UMOUS) 


(GZ6T ‘oun{ UT pouturexm) ‘“SpUeTST (meted) neTed (7) 


92 


SIHIT uintp onul | S 
‘ og apes ae “ Y Bees Peso Ieeyo TIom 1SB0D real 
ND nase we Teqy. =Ates = FeaTO Trem £apune’y 
AjoA 8 -ow -9ul -nou ATUSITS 
ou eTHtT Uwmnip ,, ‘< se O'006 STH [ety Ayres Teslo TToM 19yUSsD 
-AJOA 869-9 scree -nou ATUSTITS OSTITA 
«« STATE punojy ,, ‘ce « O68 SHIT {et} ou Testo uted qn—tO 
AJOA = }0u AIOA -nou esouvdel 
&< OW; PUMOT ie ek ce OTT punoj Tey. ou IBelo Urel Teyidsoy 
 0uU 10U -nou | INeBuUYy 
eo STHTT punoy ‘< « O'8  punoj [e.} ou Teelo Uret fooyos of[qnd 
AJoA yOu 10U -nou 
sof ou punoy ou ou. ou OO eit Tea} ou IBaTO UIBI 9dT}JO Zuruyw 
10U AOA -nou ey} UT UISSTO 
AYTIGe} syeyd OWTT BUOU ajT1} oyeT} OpltoyT JoyyeIN wuoT} s4se], souereseddy ssyem AY TBOO'_T 
“6g. -Tag “wy -IN -IN “YO ofueziOQ -ovey  IOpO JO SpuTy 


(SpuUBISI Ne[ed oy} Jo suo se yderZouom UT UMOYS) 


pug[s]I mesuy (Gc) 


Fa A tenet iene rennet ah eee a 


peseity TIT punoy  ,, a « O'0E  - qonm Ted}, = ou souRjs  sutuund dq 
ueym ‘sok you -noUu -qns 3utye0Ty 
‘jue [Tews 
YIM IB9TO 
90uels 
ou = Yonm 9f}}TT ‘ce 6 « OOF Youu Tet} ou -qns ZUT}eOT} BuUTUUNI V 
-nou ‘jue [[TeuIS 
| YIM IB9TO 
sof ce ‘e &e ce és 0°8 punoj Tet} ou TESTO Uret = jUuSWULSAOL) 
10U -nou dexom ' 
: Ur ULSISTO QR 
Sok ‘e mee a ee OOP Pemey Tet} ou resto ured “ST Uere, 
10U -nou UO ULEISTO ! 
sof punojy ou ou ou . ow 0°6 punoj Tet} ou Iea[o UIeI Teyrdsoy 
10U 10U -noeu plo et} 
Url ULS}ISTO 
AyITtqe} oyeyd SWITT VIUCH 11.1) 31821 OPTIC, JSeneI uoT} ose], souereoddy dJolem AyITeVoO'T 
-Od -Ing -wy -IN -IN -uD OTUBBIO -oeSY B® IOPO JO SpurTy 


- 


(SOUTTOLeD ULaIsamM ou} Jo suo se yderZo0uoW UT UMOYY) 


(Geer ‘oun{ Ul poulwexy) ‘spueTs] dex (9) 


PeTrog pue 
peseyly stl wtp ou 


ou ou 0°88 yon - pe es q puod SoAT]eU 
ueuMm ‘sok -oul TeeTO Aq pesn 
pettog yonw ey] ou ou eT O°OP wruip “ ce & V puod SoaTyeu 
ueyum ‘Sok -ouwl TeeTO Aq pesn 
sof ou ou ou ou ou OSI 9084} Tet} ou IVs[o ured OD operL 
-nou eoeg yynog jo 
. youesg TeelO 
i ee ee 
Ayrirqey oyeyd owiry eTuow eyfsy syed} eplazoT seyelT uot, 9seL souerteeddy JoyeM Ay TBOOT 
“od =. -ite -wy -IN -IN -UOD ofuesiO -ovey % LOpO JO Spury 


(GZ6T ‘ABIN UT pouTWiexm) “SpuUeTST (TeeTO) TeeTOM (2) 


94 


ou yonu wmIp ou ,., eMIT o'o0g yonw ,/. ares 90ue1s (Is1eM ndns 


-ouwl AOA -qns ZurjeoTJ 3uryyeq) -yere7Tend 

UM IBETO 
oF MiP” 4, ae «© O°00@ wWntip “ “e eouejs (SOAT} ndns 
-om -oul -qns -eu oy} 3s - eI eIeNA 


BUI}eOT] +JOF T3s}emM 
UyIM Testo BUTHUT Ap) 


puod 
OU OTHIT SIT ou ou Pe O°00g Yyonuw Tem ou UMOIq TIOM LOSW 
-neu YSTMOT 
-Tak JSTIT 
ou OTHIT WMIp efit punojpunoy o*o00Eg Yonw [eq ou 90uRys puod IOSV 
-9ul yOu 10U -nou -qns 3Ur 
~yeoTs OTHIT ® 
UM Ie9TO 
sof ou ou OG: - 08: OU -O°C] wuntip [ed ou £esjo ured ge 
-oul -nou Spel], Beg 
yynog JOSy 
JO ULaSTO 
AWTIGS ayeyd SWIT'T SIUC O11) 3181) SpTAOT JoyWeIT uot} ose], souereoddy Jssajem AYITeOO'T 
“Og =. <mS “wy -IN -IN -YO ofuesiC -ovey F IOpO jO Spuly 


(GZ6T ‘oun{ Ul poulwexm) “pues! (eTzueHOeVH TUIIN (Q) 


95 


ce «YONU $eTHIT c0eT} gg «YON O*C0,, Yonw -. e- * Trem nqn3N 
ISAO pou . 
ou wmnip wntip wntp ,,. wnp o'oop yonw je ATlews pe puod Jeyem SUTYULAp 
-oul -oW -o9W -ow JeaAo -neu AMUstTs -  9ATYBU NINZN 
sok OY =: “on ou ot .08. OT OTH Ted ou Ieeyo uted n[n3N 
AJoA -nou 
AWTTIGe, oyeyd OWI STUOW SIT O1eT) OplqzoT AaWeI uot} ISB, soueresddy JZs1em AYLITeDOT 


sph. = Greta Li. Se “wy -IN -IN -YO odTUesIO -oeeY BY 1OpO | JO Spury 


(G26T ‘ACIN Ul pourmexy) -puels] nM3N (6) 


96 - 


o 

( 

ou UWMIp oTMIT OU OU OSMUITO'OSI yYyonw Tea. ou IB9TO puog HITeII 
-oul -neu oTTaNd 
Tequsod 

soueresddy aaem AY Tes0'T 


AyITTqQe} ayeyd out] eTUOU si{q ayel} SpIsOT JeyHeM uot} syseL 
“Od = -ing “Wy -IN -IN -YO ofuesiO -oeay % IOPO JO Spury 


(GZ6T ABI Ul peuyurex) “pueIs] AIT (OT) 


(eyep ON) “puBTst Sted (ZT) 


ou wntp wmnip ee a... OU Oey. wou a ou Ieaylo TIOM eLOMereYy 
-ou -oUW TexUu9aO 
uzeyinog 
ou ao: c=) ee SMT CGH = YON « ATleus yst Tam ndnsyersey 
-ouwl ATWSTITIS -MOT[OA Terued 
UST ULOULION 
petroq) =wmntip wtp 66 ‘6 cs O0°0G uuntp 6 66 66 TTom youergd *0O 
ueym ‘sof -oul -ouw -oul epeil, Beg WyNOS 
sof punoj punoy ou ouU...0u OCT  eTmTT Ter ou ' IBETo ulel youerd °op 
10uU «= 4j0U AJoA -nou sper], veg NOS 
Ayitiqe, eyeyd Sw] STUOW 3}14) o1eT SpldoT Jee uot] asel, souserescddy asnem AYITBOOT | 
“Od. = -wWy -IN “IN -YO ofuesiC -oeey F OPO JO SPUIM 


(GZ6T ‘tequiaydeg ul pouTurexy) ‘pueIs] YeTjOWeI (TT) 


(98) 


JRE. ARS 2 Sass 


sof punojy snatt ea ce SET 0 OT punoy [eq ou Teayo JeaTz2 ndeAtyoen jo 
jou jou §=-neu yred nyouvyy 
*sqns *}eoTT 
postoyTy — punoy wWntp ce ce STHIT O'LT THT Tey ou YIM IesTo TOATS ein erey 
uoyum ‘sof jou -ow AeA -nou 
ee ee ae a le PT OS ee ee _ 
uoum ‘sak jou jou jon «= ~ neu SUTyeOTF ioyem AACN 
UWIM IBETO 
peseity punofj wintp ee Se OST punojy poe ou 90uRys SuTUuun. ‘OD ape, 
usym ‘Sof -jou -9U AJOA you YWeom -qns SUuT}eOTT Bag uyNog jo 
UYIM Teolo “yue} Toye M 
sof wmtp punoy ,, ce UWNIP 0° punoy [em ou iu -k-) £9) uleL ‘OD sper 
2 URL, OR -oul jou -noeU Bog Ujnog 
JO ULBISTO 
potoyly wntp punoy ,, ce «ce OGG umtp Tey ou Q0ueys TTOM *s[ uoTqnd 
ueym ‘sof -ow jou -oul -nou -qns 3uT}e0Ty uo ‘eamutyug ~ 
U}IM TesTo 
cs UWnNtp punoy ¢, ‘< or eg 8! untp {Tet}, ou Tes[o TTom qnTO 
-om j40uU -ou -noeu pposu |! 
Od 
ce PUNOFJ puNofF = ¢ ce « O'OL. ou Tet} ou Tes[o uyed Ted © 
sou. JOU -nou -soH NI, 
UT UL9ISTO 
ce PuUNOF PUNOF 4 rT «se O02 ou Tet, ou Tes[o ures S0TIFO 
yOu §8=30U -nou ySOd yn, 
Ul ULSISTO 
sof punoj punoy ou ou OeTHIT O°. ou ion Oe IeaTo uTet yuewUuLe 
JON FON -nou -AO) ¥NAI, 
Uy ULBISTO 
AYTIGQe, ayeyd ouTT VTUOU o}T1} o}e1} eplsoT Jaye uot, aise, souereaddy saczem AYITVDO'T 
“og... =i “way -IN -IN -YO ofuesiC -oveYy  IopoO jo spury 


*sT uotqnd (8) 
(G26T “snsny ul peurwexg) spuets] ynAL, (1) 
SANVISI ANIIOUVO LSVA ‘F 


peleif] omit wntp ou ou ou oor eTaIT Teno ou souenysqns 3utuuns JOATY CATITY 


 ueym ‘sok -ow AJoA 8 -nou BUTT BOTT 
YIM Ieelo 
| peTtog ace untip ou ou ou. .o°ee yonul Te ou Ieeyo TIoM (Z) FETUO 
pue potez{Tf oul “neu OsTeI FO oY} 
 ueyM ‘sok 1@ TIOM MeN 
| peTrog 
Pue peseyty eTyitT wntp ou ou ou O0°GE yonul Tet} ou Tes[o -TTem (1) FetYO 
uoum ‘Sof Kron -OUWl -nou OITBI FO ou} 
, ye TIOM MON 
a nt -Uinip ou. om ou ote STIUIT Tet ou Iesg[o TIOM JoTyO OATS 
-ou -3uW AJoA = -noeU eInuueyl 
a RenOl Paws ou od ou O°0r punoj Tey ou Ie9TO TIOM "OD oped, 
10U +10U yOu =—-noeU eos yynog 
jo youerg uel 
sof oTIT wntp ou ou ou 0°02 STITT Tea ou IesTo TIOM epoeg 
-9uWl AjoA = - neu eIMuUuUeyl 
Ou WHIP Unip ou on ou (°OPT ou Tea Ayres Ieso TIOM o1eyNS1eY 
-oul -ow -nou eINWUBIL 
AYTIqGe} oyeyd SwWT'T eTUOW o}II} oJe opltoT see uot, ssel, soueteeddy JajemM AYITBOO'T 
“07 "ES “Wy -IN -IN -UD ofuesiO -ovey  1OpoO JO SpUIM 
“ST USOJT () 


spueis] M4L (T) 


100 


sof punoy punoj 


ia ce PUNOF O°ST STHIT Tet} ou TesTo ured eprd 
you ~=—_:»10U 10U AJeA = - Nau “erm -UwoZzoyy 
pelsyIj pue wntp wip ,, ¢ eM oop Yyonw {Tea} ou *sqns Zur puod TYSOqrIIN =, 
Petoq ueym ‘sof -oW -ow AOA -nou -JeOTT UST ‘emMmj-uozo/y 
-1TUM UTM S 
ce PUTLOf PUNOF — ¢¢ ‘ec 66 O°Og wtp Tet} ou Tb9p sutuund TYysoqray, 
you you -oul “nou 


q ‘emmjN-UoZzoWl, 1 
sof punoj punoy ou ou punoy 0°)2 wmnp Ten ou Ieaqo sutuunt TYSOqIZQ 
jou - fou 0U -oul -noeu y  ‘*eimyy-uozo/y 


AWTIGQey oyeyd wT] TUCO {11} oye} opt4oy JoyeIN uot, ase, souvreeddy ss}em 
“Og “inp “uly cIN “IN 


AYTBOO'T 
“YD oTuezIO -ovey % LOpO jO Spury 


‘puUeIs] UBWI, (9) 
- SpuUeTST YNIL, (T) 


N 
Oo 
rf 


petoq st wntp ou ou st o°9G. wntp Tet} ou 90ue}s TIom soUSpPTSeY Joep 
 pue powzeitiy -oul -ou -nou -qns ZUT}eOTI -TW CI -esol 

useyMm ‘sok UJIM IeeTO ; 
pottoq §=sTytT wntp ou Ou BTHIT 0°0G wntip Tet} ou LOTOo TTom TTOM OTT 
pre pose} [Tt -oul ~oul “neu YSTTYM 9[HIT -qQndq urenjosny, 
uoeym ‘sok 7 | @ UJIM IBeTo -nN eanwese/{ 
pozeyty WIP ott ou ou os O'PE wntip Te2} ou IO[OO TOATI IOATY 
uoym ‘sof -ow -oul -nou USTITYM TIT eainy eanueso/{ 

@ UYIM Teel . ; 
AVIIIGQe} eyeud SWIT'T VTUOW S1IT} 918M SplTsoT Jenne uo0ol ose], souereoddy usaeM AVITBOO'T 

“Od 2“ “wy -IN -IN “YD ofuesiO -ovey FB 10po JO SpuTy 
*sT uejod = (P) 


Spue[s] ¥NAL, (T) 


petoq plMoy eTIl ou cu >sTHITO'PG umtp Tet} ou Ieojo TI3mM IOATY 


usym ‘sok 10U AJOA -oul -nou ehyoeAyoon 
‘st Aepsoupom 
peseyty punoj punoy ou ou puUnNoj 0'8T uwmntp [ety ou 90ueys pe IOATY Nainy 
ueym ‘sof you jou 10U -oul -nou -qns 3UT}eOTI “st Lepsoupem 
GYIM Prq 
- amy} AT}YSTTS | 
OU “Ppiunor pono; ou . ou punoy O°OT ~~ Wouw Tet} ou 90ueys JOATZ  tTansnynsoO 
10u 10U 10U -nou -qns 3uTieoTs “st Aepsoupem 
UJIM Te8TO JOU 
potoyTy Ppunof# punof ou ou punoy 0°OT untp [ety ou S0ue\s ce OOS otTqnd 
ueym ‘sof jou jou }0U -ouwl -nou -qns SUT}eOTT “st Aepsoupem !' 
yyIM Teeypo & 
pexeytj punoj punoy ou. ou punoj 0°22 umtp Tea} ou souRmis  ZuTuUNa Bin-TIqGeN ™ 
uoym ‘sof OU jou 10U -oul -nou -qns SUT}BOT] - Oe Sl ae 
UM IeeTO 
poeteyiy punoj punojy ou OU PUNOs O° .I wintp Te ou sougjs suluunt nezeuend 
uoym ‘sok jou jou “0u -oul -nouU -Qns BUT}eOTF **st Aepuoll 
YIM IeETO 
AYTIGS} syeyd, SwWTT SIUOW S}I1}] 9381} SPIAOT JOWeIT UOT] asey, soueresddy szsem AyTeoo'T 
Od “The “Wy -IN -IN “YD ofuesiO -oeey W IOpO jo Spuly 


- 


(*SI ¥NAIJ, oy} Jo dnoa3Z 8 QIB MOTE PSIST[ SPUBTST SUL) 


spue{s] xntL (T) 


1 ¢ e 2 - ine — Se a —— ‘ofr A BT g's 


ou 


ou 


ou 


sof 


AyITTGey 
- Od 


OU. OTT]  OnitT ou ou. O*9¢...yonm SUTT SOABST ZIOTOO =>. puod “oT 
AJOA -exTe UsllTey YSTMOTTOA nzeJeuT_ jo 19} 
yeom dsXIT UM JesTO -U90 3} UT puod 
IOpo 

WINIp eTIT ou. 0W — 00. H’HST Gon Tet} WSIIS*qns ZuTyeoTy puod (seatyeu Ag 
-oul AOA “neu UTM UTM USTMOT pesn) *SsT xNT 
7% Ayres -ToA ATUSBITS -O1O JO JeqUeD 

oe = TOD ou ou ou O*°¢6 Wont je Ayes I@9TO TIOM ‘OD apeay, 
-oul “nou Bag unos jo 
youerlg ynTolO 

STMIT ou oa a me SS ou tear Gu Ieato uled ‘OD apery 
-nsu eeg unos jo 

youerg ynjloloO 


oyeyd swT'T SIUOW si o1e2} oplsoyT AsWeT UOT} ossey, souereseddy azqem 


AYITVOO'[ 
-qng “WY -IN -IN -UYO oTueZzO -oeeYy FB 10pO JO Spury 


(G26T ‘tequiaydeg Ul pouTWexH) “ST ¥NTOIO (2) 


«¢ PUNO] punoy 4, - "4, UME “Ee eT «Te ou reeyo ured souep 


10U 10U 10U AioA 8=-nou -TSod [TO 
“THO VYUCVY 
ce PUNOF PUNOF gg ce PUNOF O°), STH Tet} ou Testo suruunt (TuOLOR 
yOu jou 10U AJOA = =-neU eytsoddo) 
ulyoue x 
ce PuUNOof;punozF ¢, ce PUNOF O'S STH [ety ou TesToO TToM TOOoyos 
10 . “100 10U AJOA -nou oTTAaN, 
TUOLOY 
ce PUTLOF PUNOJ gg ce PUNOCF 0°6 sTHIT [ety ou TesToO ToATs esprag 
100. 4OuU 30uU AJOA -nou eUesSy 
zeddn 
ce PUTOF PUNOF = ¢ ce PUNOF CO'9 aT Tea} ou TESTO TOATA uesny oO 
jou § 410U 10U Adon -nou ; 
ce punofy punoy ¢, ce PUNOF O'S oTHIT proe ou Teslo TOATI [ood 
you 40U 10U Alok = ROM BUIWUIM§ 1, 
JeATY opnd 
ce PUNOF PUNLOF gg «se PUNOF O’ET STAT [et ou Tes[o sutuunz qn], toyeM 
10U 40U 10U AOA -nou Tuo1om 
ce PUNOoFs puUNOJ ‘es ce PUNOF OPT STH [eq ou TesTo JoAtd LOATH 
Jou . 100 10U AJoa -nou ueqnyoyl 
sof punojJ punoy ou ou pUNOoy O'OT eI [eq ou Iealo Zutuund ‘*Ss]T aseyous 
10. “jou 10U AgjeA = - Neu 


AyrTtqe, oyeyd out] SIUC oj1d} o3e1) OPTAOT Jee uot} aisey, oouereeddy JojemM AYTVOO'T 
“Od TNs “WY -IN -IN “YO oTuesiO -oeey ® 10poO JO Spury 


(G26 ‘oun{ ul peutwmexm) ‘*s—T edeuod (¢) 


PsTtog 
uoym ‘sok 


sof 
petoq 
useyum ‘sok 


peTroq 
uoym ‘sok 


Pe[rloq 
uoym ‘sok 


ou 


punoj 
10U 


e¢ 


¢¢ 


R11 


ou 


ou 


ou 


ou 


ou 


ou 


ou 


ou 


ou 


STHIT 
AJOA 


STHIT 
AIOA 


STHIT 
AIOA 


oTHIT 
AJOA 


STH 
AJonA 


STHIT 
AIOA 


STHIT 
AZIOA 


oTHIT 
AJOA 


STH 
Aon 


eTHIT 
AJOA 


AyTIQey syeyd ow] eTUOUI {12 MeN eprzoT seHeIN 


Og. -te5 


“Uy. “tN: "tN 


Tet} 
-nou 


Tet} 
-TNL90U 


Ten 
-TLou 


Te} 
-TNlou 


Ted} 
-nou 


uot} 


ou 


ou 


ou 


ou 


ou 


ose 
“UD oTUeSIO -oeeY F IOPO 


IVoTO 


IeeTo 


IeejTo 


Ieeyo 


IVTO 


eouvseeddy Je1eM 


(GZ6T ‘YoIeIN UT peuTwexm) ‘puers] edeuog ~¢) 


TIOM jooyuo.s 
orTqnd ent 
“NUIWeIBISENI co 

ured jooyss ott © 

-qng TyoTyuoy 
‘emjN-nty 
wees NIGWOY 
ule} -UeN TYOTxUOY 
-UNoOUl ‘eInjIN-nty 
Weet4s TyoEUOY 
ure} ‘en -1Ty 
-uUnoul 
weets [OOYdDSY IT 
urey. «= -qnd TyoTyuoYy 
-unNOoUuL ‘eININ-NIy 


AYTEDO'T 
jO Spury 


peTrogq punoj punojy ou ou punoj o'eT yonur Ted ou Ivayo IOATI IOATY 


pue pereyfly jou 10U 10U -nou NZsIe]N 
usyum ‘sok — 
poteyfj punoj punoj ou ou punojf OVI TMIT Te ou 90Ue1S weeds nyTysues 
ueym ‘sof jou 10U 10U -nou -qns ZuT}eoTT 
UM IB9TO 
peieyiy punoy punoy ou ou puUNOo} O'TT punoy [eq ou Ie9TO weeds (ST 9204 
ueym ‘sof jou jou 10U 10U -nou oji1tsoddo) 
: omnsyeAonjelL, 7 
potoyTZ punof punof OU OU SsT}TIT O°ST sTHIT = [ey ou _  Jeao Wweeqjs nynspsreyeltT © 
uoeym ‘Sof 40U 10U AIOA -nou ‘ST of0Y 
eytsoddo =! 
peseitZ punoj punoy ou OU eTHIT O°ZI punoy [ej ou IB9TO IOATI JOATY 
uoym ‘sok i08 400 AJOA 10U -nou nueuul 
sof wmntppunoy ou OU Siiy O'GT aTMIT [e1} ou Ieeto sutids UTeSIA FO 
| -oul 410U AJOA AJoA -nou 4SBO0D Uso} 
-JON ‘*ST ote 
ATIGe, syeyd SWT'T SIUC S11 o1eT SprsoT Joye uot, saisey, souereoddy Jajem AyITeVoo'T 
“Od ~-Tag “wy -IN -IN “YO ofuesiO -ovey B 1OpO JO Spury 


(GZ6T ‘Atn{ ul pouturexd) ‘sy ofesny (fp) - 


AAP ede; SU Sonya dorset 
AAA PE She we 


VOR alarm 
Vt) fal e 
Fabia abe x tipper wibes 


Nite 
Wey ects ae 


(ak aan eee 
We phanche 


Beer rh 
oe 


Buea 


Prieta 5 isa i Teun 
wlmulp iy 
city ela ADS 


Sole taal 
1 oy Gd enh fie 


‘hyd Uvaret eae 
CRAY Meevits) oti, 
+a) Ate 


2 AAA icp) 
AS aaa ess 
A 


rik 


A 


4 aaa 808 RIA 
ta eens ead RSIS: ta 
sMalankrelee AN ; 
Db Ve RUA raat a8 
Sy 


fli hidaueds hier) s 
Hu hie 


uct taaet. eile bec 


ye 
BAY Ett) 

tity) elie 

if See 

MN PA ae 

MAN WERE, 

Rc, VAReANSaYE bead 
FEMME RUE via 


Aa 
eat 


sah ! 
tibet eae x / Ae NE 


es 


: af 
italiane: Shhh 
‘peat a 


yale mit 


pe eaoanta 
ERP Nai oe Na 


ea 
SHAN a ebay 
SNS He Ree AY 


ieeeney nae nal 


